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Get  On  6  Meters  With  Your  2  Meter  Rig 

Easy-To-  Build  Transverter 

160  Meter  Antenna  For  Small  Spaces 
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A  New  Way  To  Learn 

About  A  New  Radio: 


99-9877 


ICOM's  new  2iA  is  so  new,  and  so  different,  we  had  to  find  a  new  and 
different  way  of  telling  you  about  it.  Introducing  l-COM  LINE. 

Your  hotline  for  new  radio  info! 


The  NEW!  l-COM  LINE 

No  buttons,  no  hassles,  pure  fun! 

Ourl-COM  LINK  is  free, it's  fun* and 
its  the  best  way  ever  of  making  intelli- 
gent radio  buying  decisions. 

Here's  all  you  do: 
KDial  1-800-999-9877. 

2.  Leave  vour  name,  address,  and  the 

IT 

name  of  Ihe  product  you're  interested  ta- 
in this  case,  the  2iA. 

Within  24  hours,  well  send  you  REAL 
info  about  the  2iA:  how  and  whv  it  was 
designed,  spec  sheets,  field  tests,  reviews 
-  everything  vou  need  to  decide  if  this  is 
the  radio  for  you. 

Give  it  a  try!  See  how  easy  it  is  to 
communicate  with  the  world  leader  in 
amateur  radio  communications, 

ROM  LINE:  uniquely  ICOM! 
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The  NEW!  IC-2IA 

No  buttons,  no  hassles,  pure  fun! 
Tiny  on  the  outside,  lots  of  radio  on 

■ 

the  inside.  We  challenged  ourdesigners 
to  build  the  smallest,  lightest,  skinniest 
handheld  ever  -  but  without  sacrificing 
the  big-radio  features.  Putting  a  big  radio 
in  a  small  space  meant  that  something  had 
logo. 

Not  the  big  display,  of  course. 

Not  the  super  audio  speaker. 

And  we  obviously  couldn't  cut  cor* 
ners  on  features  and  still  call  it  an  ICOM 

So  we  got  rid  of  the  huttons. 

When  you  really  think  about  it.  you 
want  w  hat  buttons  do,  not  necessarily  the 
buttons  themselves,  rkht? 

So  we  put  the  controls  on  the  inside, 
where  they  belong. 

To  find  out  how  we  did  it  and  how  it 
works,  call  the  J -COM  LINE 

The  IG2iA:  uniquely  ICOM! 
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ALL  OF  OUR  PRODUCTS  ARE  MADE  IN  THE  U.S.A 


Handi- 
Counter 
3000 


The  world's 
finest  hand  held 
multifunction 
counter - 
incorporates 
many  unique 
functions  usually 
found  only  in 
very  expensive 
bench  models. 
Designed  for  virtually  every  measurement 
application  from  near  DC  through  Micrcn 
wave  including  measuring  RF  transmission 
frequencies  at  the  maximum  possible 
distance.  The  3000  is  also  the  world's  first 
HandiCounter-  with  Period,  Time 
Interval  and  Ratio  measurement 
capability7. 


R10FM 

Communications 

Interceptor" 

ALL  NTEW 
TECHNOLOGY!! 
The  Interceptor 
follows  &  locks  on 
even  when  frequency 
changes  and  intercepts 
ALLFM  Two-Way 
Transmissions  without 
gaps  in  coverage.  It 
does  not  nave  to 
tune  through  RF 
Spectrum  to 
capture 
signals. 
FCC 

Classified  as 

Communication  Test  Instrument  - 
Increase  your  RF  Security!!  359* 


R20AM 
Interceptor 

NEW!  The  R20  is  both  a 
sensitive  RF  signal 
strength  meter  (for  ALL 
RF  signals)  and  a  near 
field  AM  receiver.  The  10 
segment  LED  bargraph 
responds  with  nominal 
MB  increments  to  RF 
signal  level  received 
through  the  built 
in  antenna. 

s119. 
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HandiCounter 
Model  2810 


Our  full  range 
counter  with 
bargraph  10Hz  to 
3CHz+  Ultra-high 
sensitivity,  4  fast 
gate  times, 
outstanding 
quality-tow,    ifta 
low  price,        199- 


APS104 


Our  Active 
Preselector  allows 
you  to  pick-up 
transmissions  or 
frequencies  at  10 
times  the 
distance.  Use 
with  our 
HandiCounter* 
or 

R-10  Interceptor" 
lOMHz-lGHz 
Tunable  over  5 
octaves 

s995. 


Tone  Counter 
Model  TC200 

I^^E|3 

NEW!  Ideal  com- 

panion for  use  with 

the  R10  FM 

Communications 
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Interceptor'"  to 

ESI  f— 1 

measure  sub  audible 

IHWyl 

signalling  tones  off 
the  air.  The  TC200 
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can  also  be  used  with 

scanners  and 

communications  receiver  to 
monitor  sub  audible  tones. 


Bench/Portable  Multifunction 
Counter  Model  8030 


I0Hz  -  3GHz  extremely  High  Sensitivity, 
High  Resolution  and  Accuracy,  includes  a 
Bargraph,  ±  I  PPM  TCX0r  Two  Inputs, 
Adjustable  Trigger  Level  Trigger 
Variable  and  Hold  Burton  s579. 

Optional  ±  .1  TXCO:  §135. 


Handi  Counter' 
Model  2300 


The  Original  Pocket 
Sized  Counter. 
1MHz  to  2.4GHz- 
8  digit  LED, 
Maximized 
Sensitivity,  ±  Ippm 
TCXO+  Includes 
Hold  Switch,  XtCads 

a"d  ?arrSer/  S< 
Adapter! 


99. 


ACCESSORIES 


Vinyl  Carry  Case 

CC12  -  Padded  Black  Vinvl  carrying  case  for 
2300  size  LED  Counters ...$  12 

COO  -  Padded  Black  Vinyi  carrying  case  for 
3000  size  LCD  counters $  15 

Antennas 

TA1Q0S  Telescoping  Whip  Antenna ....... S  12 

Antenna  Packs: 

Ant-Pak  1  (includes  RD27,  RD#X), 
TAIOOS-SaveSIl) ^ -.-$  65 

Ant-Pak  2  (includes  five  assorted  rubber 
ducks,  274000MHz  -  Save  $31) $99 

Probes 

P30  -  Counter/Oscilloscope  probe  -  for  direct 
coupling  to  signal  sources  or  circuit  test 
points.  Tx/lOx,  switchable ,$35 

P101-  Low-Pass  probe  attenuates  RF  noise 
from  Audio  frequencies.  Has  two  stage  low 
pass  filter ,^. ....$20 


Factory  Direct 
ORDER  LINE 


1-800-327-5912 


*179, 


305-771-2050  •  FAX  305-771-2052 

5821  NE  14th  Ave,  Ft  Lauderdale,  FL  33334 

5%  Ship/Handling  (Max  $10)  US,  &  Canada, 
15%  outside  continental  U.S. 
Visa,  Master  Card,  GOD.,  Cash  or  Money 
Order  only. 
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SPECTRUM  ANALYZER  SCOPE  ADAPTO 

TURN  ANY  SCOPE  INTO  A  FULL  FUNCTION  SPECTRUM  ANALYZER 


*  2  MHZ  TO  >600MHZ 

*  80  dB  ON  SCREEN 

*  -1 10  dBm  SENSITIVITY 

*  0  -  50  dB  ATTENUATOR 

*  DC  -  600  MHZ  DISPERSION 

*  1  YEAR  WARRANTY 


MADE  IN  THE  USA 

$549.95 

SUGGESTED  LIST  PRICE  $695.95 

PIUS 

EARLY  BIRD  DISCOUNTS 

SAVE  UP  TO  $250  VALUE 


QUALITY  -  PERFORMANCE  -  VALUE  -  FACTORY  ASSEMBLED 


A  MUST  FOR  EVERY  SHOP: 

The  SA500  Spectrum  Analyzer  Scope 
Adaptor  works  with  any  Oscilloscope... 
Just  one  connection  to  the  Vertical  and 
Trigger  inputs  and  your  scope  becomes  a 
full  function  Spectrum  Analyzer^. Use 
the  S A500  as  a  Pan  Adaptor. .  .Tune  up 
an  HT  Radio... Tune  Filters,  Duplexes 
Cavities,  Mixers  and  Receivers... Check 
RF  Cables,  RF  Amps,  RF  Connectors, 
Antenna  Systems... Evaluate  all  RF  based 
Systems. ..All  this  in  one  simple  to  use 
low  cost  instrument  the  SA500  Scope 
adaptor  will  compliment  any  Ham  Shack, 
Radio  Service  Shop,  RF  Lab  or  EMI 
Test  Lab. 

EASY  TO  USE  AND  HOOK  UP; 

The  JTC  SA500  Analyzer  Scope  Adaptor 
provides  unsurpassed  performance,  with 
just  half  a  dozen  easy  to  operate  controls 


and  only  two  simple  connections  to  your 
scope. . .  you  will  be  on  line  in  no 
time,.,  even  if  you  have  never  used  a 
Spectrum  Analyzer  before. 

FEATURES, .  FEATURES: 
The  Baseline  Clipper  controls  the  low 
end  signal  to  noise  ratio.  The  Video 
Filter  rejects  high  fireq.  noise.  0  to  -  40 
dB  adjustable  input  Attenuator...  The 
variable  Dispersion  control  provides  full 
screen  signal  displays  from  DC  to 
600MHZ...  The  eleven  position  Center 
Frequency  select  switch  and  ten  turn 
Fine  Tune  control,  combined  with  Opt/1 
50  MHZ  Marker  Generator  makes 
accurate  frequency  identification  easy 
with  the  SA500...  The  DC  to  600  MHZ 
dispersion  control  allows  full  80  dB  on 
screen  dynamic  range  without 
degradation  of  the  vertical  signal. 


PERFORMANCE  and  LOW  COST: 
The  SA500  Spectrum  Analyzer  Scope 
Adaptor  utilizes  ITCs  Proprietary  Log 
Amplifier,  which  provides  -110  dBm 
sensitivity  (J  microvolts)  and  80  dB  on 
screen  dynamic  range.,,  Features  only 
found  on  Analyzers  costing   thousands  of 
dollars  more,...  Now,  you  can  have  all 
these  features  when  combined  with  any 
scope  without  spending  a  small  fortune 
and  you  don*t  have  to  settle  for  a  tried  ol< 
boat  anchor  from  the  local  swap  meek.. 
Now,  you  get  full  use  of  your  scope  whei 
combined  with  a  SA500  Spectrum 
Analyzer  Scope  Adaptor,    Not  a  Kit. 
100%  factory  assembled,   Full  1  year 
warranty.  MADE  IN  THE  USA.  If  you 
have  been  waiting  for  a  low  cost  high 
performance  Spectrum  Analyzer  at  an 
affordable  price  buy  today  and  take 
advantage  of  ITCs  introductory  offer. 


MODEL  SA500  SCOPE  ADAPTOR list  price  $695.95 

Opt.  1  SO  MHZ  Marker  generator.**  list  price  $200.00 
Opt.  3  +  /-  5KHZ  narrowband  filter.,  list  price  $450.00 
Teloscopic  21 ™  flexible  right  angle  antenna 


SPECIAL  INTRODUCTORY  OFFER  CALL  1-800-232-3501 


INTRODUCTORY  PRICE  $549.95 
CALL  FOR  EARLY  BIRD  SPECIAL 
INTRODUCTORY  PRICE    $300,00 

i«iftiitii»*itfit«     price        ^  w»  y*j 

TO  ORDER  OR  INFORMATION 


ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION. 

PRICES  EO.B.  Newport  Beach  CA.   (USA).  CA<  RESIDENTS  PLEASE  ADD  SALES 


WCt  VISA,  AE,   DISCOVER,  CHECK  ,  MONEY  ORDER  OJ 
TAX  .   DEALER  INQUIRES  WELCOME. 

Distributed  By  Navtec  1303  Avocada  Ave,,  Suite  193  Newport  Beach,  CA  92660    714-552-1469  FAX  714^721-801 
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EVER  SA  Y  DIE 


Wayne  Green  W2NSD/1 


Learning  Code  Even  Faster 

The  no-code  license  has  doubled  our 
newcomers,  but  this  is  only  putting  off 
the  misery.  You  still  have  to  learn  the 
code  to  get  in  on  most  of  the  fun  ama- 
teur radio  has  to  offer.  So  why  not  at 
least  make  the  process  as  painless  and 
as  fast  as  possible? 

My  advice  is  to  go  for  20  wpm  right 
off  the  bat.  The  weird  fact  is  that  it  isn't 
any  more  difficult  to  learn  the  code  at  20 
wpm  as  it  is  at  5  wpm1  so  why  multiply 
your  aggravation?  I  sure  wish  I'd  known 
about  this  when  I  was  learning  the  code! 
Alas.  I  used  the  ARRL  system,  which 
was  right  out  of  the  Dark  Ages  and  pro- 
vided a  maximum  of  misery  and  a  mini- 
mum of  success.  Trie  upside,  as  far  as 
many  hams  are  concerned,  is  that  this 
system  alone  was  responsible  for  dis- 
couraging millions  Of  potential  hams 
from  gelling  licenses. 

We  know  a  lot  more  about  how  the 
brain-mind-body  system  (earns  skills 
now  than  we  did  50  years  ago.  Not  that 
all  this  scientific  data  has  perked 
through  to  most  of  the  code  learning 
systems,  which  are  still  firmly  rooted  in 
the  1920s,  Now  we're  having  people 
able  to  learn  the  code  at  20  wpm  within 
a  few  days— a  skill  ihat  often  used  to 
take  years. 

Recent  research  at  the  Weizmann  in- 
stitute of  Science  in  Israel  has  shown 
that  your  best  time  lor  learning  a  skill 
such  as  copymg  code  is  to  do  it  shortly 
before  going  to  sleep  at  night.  You  do 
your  practicing,  and  then  you  sleep  on  It. 
This  lets  the  bra  in -mind-body  Integrate 
the  skill  faster.  Experiments  where  peo* 
pie  were  awakened  during  the  REM  part 
of  their  sleep — while  they  were  dream- 
ing—slowed down  the  teaming  curve 
substantia] ly.  So  go  to  sleep  and  dream. 

How  long  should  you  practice9  As 
long  as  it's  fun.  I'd  recommend  20* 
minute  sessions.  As  soon  as  it  stops  be- 
ing fun  and  exciting,  don't  push  it.  Re- 
member, you're  building  a  new  skill,  one 
lhat  will  be  with  you  for  the  rest  of  your 
life — one  that  will  set  you  apart  from 
people  without  that  skill.  You're  learning 
a  new  language, 

In  case  you've  missed  my  explana* 
lion  of  how  to  go  about  learning  the 
code,  or  have  been  too  cheap  to  buy  my 
20  wpm  practice  tape,  which  comes  with 
the  instructions,  here's  Ihe  process  It's 
simple.  Instead  of  Seaming  the  dit-dahs. 


of  each  letter  and  number  and  starting 
out  at  5  wpm  and  gradually  speeding  up, 
you  Jump  right  in  at  20  wpm  and  start  lis- 
tening for  one  single  character— like  an 
E,  Even  at  50  wpm  you  can  hear  the  dit 
as  an  E  goes  by.  Every  lime  you  hear 
that  drt  you  write  down  an  E*  II  wont 
lake  long  tor  this  to  become  fairly  auto- 
matic. Once  it's  easy,  you  start  listening 
for  did-d'ts  and  writing  down  Is  as  well 
as  ETs,  and  gradually  work  your  way 
through  the  alphabet,  numbers  and 
punctuation. 

The  old  system,  where  you  learn  all 
the  characters  first  and  then  took  them 
up  in  your  mind  when  you  hear  a  sound 
pattern,  keeps  your  brain  busy  shuffling 
between  the  two  halves  of  your  brain — 
one  which  recognizes  the  sound  pattern 
and  the  other  with  that  look-up  table  of 
characters.  This  works  pretty  well  until 
you  gel  to  about  10  wpm  when  youVe 
reached  the  dock  speed  of  the  brain,  if  I 
may  use  the  computer  analogy.  That's 
the  famed  plateau,  hanging  in  there  just 
under  13  wpm,  So  near,  yet  so  far.  Un- 
fortunately, no  amount  of  sweat  and 
Strain  can  change  this.  You  just  have  to 
start  all  over  and  learn  the  code  the  way 
you  should  have  in  the  first  place— 
weeks  or  months  ago.  Years  in  some 
cases. 

What  you're  going  to  do  is  build  a 
new  motor  skill,  teke  typing  or  playing  the 
ptano.  Only  this  lime  its  you  writing  or 
typing  code  characters  as  they  zip  by. 
You  hear  the  sound,  your  fingers  move. 
Good  high  speed  ops  can  copy  code  in 
their  heads  while  talking  with  someone, 
its  so  automatic, 

I'd  recommend  you  get  my  £0  wpm 
practice  tape,  but  I'm  sure  some  crum- 
my nit-pickers  would  complain  that  irm 
going  commercial.  Mine  is  inexpensive. 
its  a  lien  dish  ry-planned  class*  A  bitch  lo 
copy,  and  it'll  do  the  job.  You  sure  aren't 
going  to  memorize  this  baby. 

Were  ABC! 

Oh  whee  and  big  deal.  Well  its  a  big 
deal  for  73,  now  that  we've  had  our  cir- 
culation audited  and  our  sworn  claims 
verified  by  the  Audit  Bureau  of  Circula- 
tion. Rough  bunch  to  deal  with.  But 
frankly,  I  got  tired  of  what  I've  believed  to 
be  total  baloney  sworn  circulation  claims 
by  some  ham  magazines  I  could  men- 
tion. As  It  turns  out,  ABC  certified  our 
1991  circulation  at  several  thousand 
more  than  we  reported  ourselves 


In  almost  any  other  industry  advertis- 
ers and  their  agencies  understand  that 
unless  a  magazine's  circulation  has 
been  audited  and  certified,  there's  little 
chance  that  the  sworn  claims  are  even 
in  the  same  ballpark  as  reality.  You  have 
to  remember  that  advertising  is  normally 
charged  on  the  basis  of  so  many  dollars 
per  thousand  paid  readers,  so  the  more 
the  publication  lies,  the  more  money 
they  make  And  money  does  odd  things 
to  people. 

It's  all  the  worse  when  one  magazine 
claims  double  or  even  triple  its  actual 
paid  circulation,  while  another  plays  it 
straight.  Honesty  just  isn't  the  best  poll- 
cy  when  your  competitor  is  lying  and  his 
lies  can  put  you  out  of  business.  That's 
where  ABC  comes  in  tor  most  indus- 
tries. They  make  a  magazine  prove  ev- 
ery claimed  paid  reader.  Their  accoun- 
tants come  in  and  go  over  every  record 
with  a  fine-toothed  comb.  But  the  end 
result  for  advertisers  is  the  knowledge 
that  the  certified  circulation  is  really  true. 

About  the  only  reason  for  a  publica- 
tion not  to  be  certified  these  days  is  that 
a  close  look  at  their  figures  would  prove 
them  false,  so  reputable  advertising 
agencies  tend  to  avoid  doing  business 
with  them. 

in  the  amateur  radio  field,  73  is  the 
only  magazine  which  has  been  certified 
by  ABC. 

I  remember  the  first  time  I  discovered 
how  wild  the  circulation  exaggerations 
could  be  in  this  field.  I  was  the  editor  of 
CQ  ai  the  time.  My  assistant  editor 
slipped  into  the  CQ  offices  one  night  and 
made  a  copy  of  the  actual  circulation  fig- 
ures and  brought  it  to  my  house,  I  was 
astounded.  The  actual  paid  circulation 
was  less  than  half  what  I'd  been  told  and 
what  the  notarized  sworn  statements 
claimed.  We  were  charging  over  double 
what  we  should  have  for  our  ads. 

The  next  day  I  found  out  that  after 
giving  me  the  figures  my  assistant  editor 
had  gone  to  the  publisher  and  told  him  I 
had  the  actual  circulation  figures,  He  ex- 
pected, correctly,  that  I'd  get  fired  and 
he'd  be  the  new  editor.  The  publisher 
assumed  I'd  taken  records,  so  the  next 
morning  he  demanded  I  return  them.  He 
drove  me  to  my  house,  picked  them  up. 
and  fired  me.  He  was  terrified  that  he 
might  be  sent  to  prison  lor  falsely  sworn 
statements. 

I  was  surprised,  but  not  dismayed,  at 
being  fired.  CQ  was  raking  it  in.  turning 


a  profit  of  well  over  a  million  dollars  a 
year  in  today's  dollarettes  ,  .  .  mainly  be- 
cause of  the  bogus  circulation  claims . .  * 
and  I  was  getting  bupkis.  Oh.  I'd  been 
promised  that  if  I  pulled  the  magazine 
out  of  the  red  I'd  share  in  Ihe  profits. 
Weil,  I  did.  For  Christmas  that  year  1  got 
a  $5  bonus,  and  then  I  was  fired  a  few 
days  later,  That  was  my  share  of  the 
profits. 

The  magazine  had  been  stiffing  the 
authors.  They  were  at  least  a  year  be- 
hind on  paying  every  author  I  checked 
on ,  and  over  a  year  and  a  hat!  on  most 
columnists.  I  had  to  pay  for  articles  out 
of  my  pocket  in  order  to  get  them.  When 
I  was  fired  they  owed  me  over  Si 0,000 
in  1960  dollars  .  .  .  around  $1 00,000  to* 
day,  The  publisher  promised  to  repay 
the  loans.  I'm  still  wailing. 

That  circulation  scam  worked  so  well 
for  the  publisher  that  after  rd  been  fired 
he  sent  out  sworn  statements  for  about 
three  times  the  actual  paid  circulation 
,  , .  and  advertisers  were  stupidly  paying 
up. 

After  getting  fired  I  tried  working  for 
an  advertising  agency  I  found  this  really 
wasn't  what  I  wanted  to  do.  My  hobby 
was  amateur  radio,  so  what  better  to  do 
than  publish  a  ham  magazine?  That  was 
tun.  so  I  started  73,  even  though  I  only 
had  just  barely  enough  money  to  prinl 
the  first  issue.  It  was  one  heck  of  a  gam- 
ble, CO  was  telling  the  industry  not  to 
advertise  in  73  because  it  would  soon 
tail.  Fortunately,  not  all  advertisers  be* 
lieved  them,  so  J  made  it. 

I  started  out  doing  everything.  I  so* 
lidted  manuscripts,  edited  them,  took 
the  photos,  sold  the  advertising,  went  to 
hamfests  to  sell  subscriptions,  got  the 
magazine  into  over  850  ham  stores  with 
the  help  Of  Jim  Morrissett  WA6EUX 
(now  K6MH),  wrapped  650  bundles  of 
magazines  every  month  and  mailed 
them,  cut  stencils  for  new  subscribers, 
printed  thousands  of  magazine  wrap* 
pers  for  the  subscriber  copies,  sent  out 
the  invoices  for  advertising  and  store 
copies,  made  the  bank  deposits,  kept 
the  books,  and  so  on.  It  was  a  lot  of 
work,  but  I  made  it  go,  despite  every- 
thing CO  was  doing  to  stop  me. 

In  addition  to  all  that  I  was  the  presi- 
dent of  the  Porsche  Club,  organizing  car 
rallies,  helped  found  American  Mensa, 
helped  organize  the  ARRL  New  York 
convention,  and  was  doing  my  best  to 
cope  with  a  sick  wife,  i960  was  a  busy 
year.  Heck,  I  was  almost  as  busy  then 
as  I  am  now,  over  30  years  later. 

if  II  be  interesting  to  see  if  73  being 
audited  by  ABC  will  encourage  the  other 
ham  magazines  to  gel  their  circulation 
figures  certified  ...  or  if  advertisers, 
seeing  that  they  may  have  been  paying 
lor  phantom  circulation,  start  demanding 
audits. 

Audited  magazines  that  don't  provide 
the  promised  paid  circulation  have  to  re- 
fund advertisers  for  the  shortage.  Of 
course  I  have  no  way  of  knowing  for 
sure  if  any  of  the  other  ham  rags  are 
shortchanging  the  advertisers,  or  by  how 
much;  but  when  advertisers  in  73  tell  rne 
their  identical  ads  in  another  magazine 
are  selling  only  half  as  much  of  their 
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ew  horizons  in  HF  communications 
A-    from  Kenwood 


Kenwood's  T5-450S  is  a  triumph 
of  transceiver  technology.  Covering 
oil  nine  HF  amateur  bands — in 
SSB,  CW,  AMf  FM  and  FSK  modes— 
with  powerful  100W  output  (40W 
for  AM),  it's  ready  to  take  the 
lead  in  all  HF  communications. 
Advanced  features — with  the 
option  of  adding  a  digital  signal 
processor — give  you  the  edge  in 
performance.  Yet  the  compact, 
lightweight  construction  makes 
it  a  winner  for  DX-peditions. 

•AIP  system 

Kenwood's  exclusive  AIP  (Advanced 
Intercept  Point)  circuit  raises  the 
receiver's  intermodu  lotion  dynamic 
range  to  108dB. 

•Ultra-fine  tuning  (SSB,  CW  and  HI 
modes) 

By  engaging  the  FINE  key,  the  operator 
can  tune  precisely  in  1Hz  steps,  thanks 

to  the  Direct  Digital  Synthesizer  (DDS), 

•Automatic  antenna  tuner  (built-in  or 
option) 

The  optional  antenna  tuner  can  auto- 
matically establish  the  optimum  match 
between  20  and  150  ohms  in  the  00  to 
10  meter  band. 

•Optional  digital  signal  processor 

The  DSP-100  provides  signal  modula- 
tion of  unerring  precision.  In  SSB 
operation,  unwanted  sidebands  can 
be  effectively  suppressed,  while  in 
CW  mode  the  rise  and  decay  times 
of  CW  waveforms  can  be  tailored  for 
optimum  clarity. 
•Split-frequency  operations 
Operating  split  frequencies  is  greatly 
facilitated  by  the  TF-SET  and  TFWATCH 
keys,  plus  the  AF  display  for  RX/TX 
difference 

•Mufti -function  memory  channels 

The  100  memory  channels — all 
battery -backed  and  non-volatile  store 
transmit  and  receive  parameters — are 
set  a  side  for  split  frequency  opera- 
tions, especially  useful  for  FM 
operators. 


KENWOOD  USA  CORPORATI 
COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
PO.  BOX  22745.  3201  E.  Dom^gyrf 
Street.  Long  Beach,  GA  90801-5746 

KENWOOD  ELECTRONICS  CANADA  INC 
6070  Kestrel  Road.  Mississauga, 
Ontario.  Canada  L5T  1S8 
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Letters 


Number  2  on  your  Feedback  card 


Richard  Ashley  N5I2C,  Salt  Lake 
City  LTT  Just  yesterday  I  was  driving 
south  on  Interstate  15  about  35  miles 
south  of  Salt  Lake  City  when  I  had  to 
pull  off  the  highway  because  of  a  mi- 
nor mechanical  problem.  Within  a  few 
minutes  a  Utah  Highway  Patrol  car 
pulled  in  behind  me  and  ottered  assis- 
tance. However  he  also  took  note  that 
my  vehicle  was  registered  in  Texas 
and  I  was  not  from  here,  Tm  only  a 
temporary  resident,  After  determining 
my  problem  (he  patrolman  took  close 
note  of  my  ICOM  IC-02AT  handheld, 
my  Yaesu  HF  hg  and  my  ICOM  2  me- 
ter mobile  rig.  The  mere  appearance 
of  these  radios  in  my  vehicle  really  ag- 
itated the  patrolman  and  he  literally 
demanded  to  know  why  I  had  three 
"scanner  radios"  in  my  vehicle!  I  ex- 
plained what  the  radios  were  and  that 
I  was  an  amateur  operator.  He  flatly 
refused  to  believe  that  and.  to  top  it 
off,  he  was  going  to  confiscate  my 
equipment  unless  I  could  provide  my 
original  license!  I  explained  to  him  that 
my  "original*  was  framed  on  my  wall 
back  home  in  Texas  and  offered  him  a 
copy.  That  was  not  sufficient.  He  be- 
lieved that  anyone  with  "sophisticated" 
radio  gear  was  a  dope  runner  or  in- 
volved In  some  sort  of  criminal  activity, 
and  made  no  qualms  about  being 
quite  vocal  about  it.  I  have  never  been 
accosted  like  this  by  any  law  enforce- 
ment officer  and  it  was  only  after  I 
spent  over  an  hour  sitting  in  his  cruiser 
being  checked  out  that  I  was  allowed 
to  finish  my  Thanksgiving  Day  Journey. 

It  seems  to  me  that  the  amateur 
community  should  make  the  Saw  en- 
forcement community  more  aware  of 
mobile  amateur  activities  and  the  help 
they  can  provide.  I  may  further  add 
that  I  have  made  a  written  report  to 
the  officers  superiors  here  in  Salt 
Lake  City.  I  would  be  curious  to  know 
if  this  is  just  an  isolated  incident,  or 
has  Hits  or  anything  similar  happened 
to  other  amateurs? 

Arnold  Samuels,  Ocean  Shores 

WA  Wayne,  as  I  read  your  "Never 
Say  Die1'  column  religiously,  I  see  you 
always  refer  to  the  amateur  radio  ser- 
vice as  a  "hobby"  As  a  hobby,  i  see  no 
reason  why  the  U.S.  taxpayer  should 
support  us;  as  a  service,  it  should.  I 
never  see  the  FCC  refer  to  us  as  a 
hobby— why  do  you?  It  is  high  time 
you  change  your  attitude  and  start 
catling  this  hobby  a  service,  which  it 
rightfully  is, 

Arnold—  You'll  find  that  I  am  pretty 
careful  about  the  words  t  use*  Ama- 
teur radio  is  a  "service"  only  because 
of  the  hobby  it  provides.  The  sorry  fact 
is  thai  very  few  hams  are  witting  to 
spend  much  of  their  time  providing 
service.  Somewhere  around  99-9% 
are  rag-chewing,  wonting  OX.  contest- 
ing, mangling  useless  traffic,  jamming 
nets,  certificate  hunting  r  and  ker- 
chunking  repeaters.  Some  service. 

Of  course,  as  you  say,  the  FCC 
refers  to  amateur  radio  as  a  service. 
This  is  an  enormous  lie  and  most  of 
the  people  at  the  FCC  Know  it  What 
we  have,  in  fact,  is  a  government- 


From  the  Hamshack 


sponsored  entertainment  medium 
mainly  of  interest  to  middle-class  older 
white  American  mates  and  to 
Japanese  youngsters,  which  allows  a 
very  select  few  of  us  to  use  tens  of  bil- 
lions of  dollars  in  public  frequencies. 

On  rare  (and  getting  rarer)  occa- 
sions we're  able  to  provide  emergency 
communications,  but  with  the  popular!^ 
ty  of  cellular  phones,  our  help  is  being 
needed  less  and  less.  We've  con- 
tributed pathetically  little  in  technical 
developments  in  the  last  30  years.  We 
no  longer  can  supply  technically 
skilled  operators  for  the  military  in  time 
of  war  as  we  did  during  WWII,  when 
80%  of  the  hams  joined  the  services. 
Of  course,  that  was  before  the  hobby 
went  geriatric 

Service?  Oh  sure.  Cheers  .  ,  . 
Wayne 

Carlos  M.  Herrera  N20IZ,  North 
Bayshore  NY  I  just  received  my  sub* 
schption-ending  December  issue — 
subscription -ending  because  I  thought 
I  wouldn't  be  able  to  afford  to  renew 
due  to  my  current  financial  condition. 
So  I  read  your  editorial,  which  is  at* 
ways  the  first  thing  I  read  In  73.  Well, 
I'll  be  signing  on  again  and  I  think  I 
have  a  simple  solution  to  increase 
both  subscriptions  and  readership. 

I  am  not  only  going  to  renew,  but 
one  of  my  ham  friends  will  be  getting  a 
gift  subscription  this  Christmas.  Now.  if 
every  subscriber  you  currently  have 
does  the  same  for  one  of  their  friends 
or  relations  you'd  see  a  definite  in- 
crease in  readership,  ergo  more  inter- 
est by  the  big  advertisers.  If  your  cur- 
rent subscribers  can't  bring  them- 
selves to  think  of  a  worthy  soul  maybe 
they  can  give  a  gift  subscription  to 
their  local  library  (which  probably  can't 
afford  it)  or  to  a  ham  club  in  a  local 
school.  There  might  even  be  a  tax 
benefit  (for  the  real  skinflints)! 

Last  point:  You're  right  (again).  With 
ail  the  interest  in  ham  radio  there's  got 
to  be  some  way  to  make  a  decent  liv- 
ing at  it.  I  intend  to  find  it  (or  them), 
Wayne,  thanks  for  the  inspiring  words: 
Never  Say  Dial 

Bill  Roork  VE3MBF,  Agincourt, 
Ontario,  Canada  Wayne,  I  took  for- 
ward each  month  to  leading  your  edi- 
torials. As  far  as  I  am  concerned,  you 
make  more  sense  than  the  rest  of  the 
ham  magazines  put  together. 

I  particularly  want  to  congratulate 
you  for  mentioning  the  book  about 
electromagnetic  fields  (November 
1992).  After  reading  just  part  of  that 
book,  I  am  convinced  there  is  a  seri- 
ous problem,  one  which  we  no  doubt 
will  be  hearing  about  a  lot  more. 

As  a  member  of  the  Scarborough 
Amateur  Radio  Club,  I  am  the  educa- 
tional coordinator  We  offer  "Code  and 
Theory*  classes  each  year  as  part  of 
our  effort  lo  help  save  amateur  radio. 
We  use  a  system  which  is  unique  in 
our  area.  Instead  of  having  one  per- 
son teach  all  the  lessons,  we  use  a 
different  instructor  each  week  All  in- 
structors are  members  of  the  dub  and 
donate  their  services  without  enumer- 


ation. We  find  that  because  each  in- 
structor appears  only  once,  they  go  to 
great  lengths  to  prepare  their  lecture 
and,  most  importantly,  they  bring  in 
many,  many  exhibits  (resistors,  capac- 
itors, diodes,  tubes,  transistor  coaxt 
transformers,  etc.)  to  illustrate  the  sub- 
ject of  the  evening. 

We  have  two  public  events  per  year 
where  we  promote  amateur  radio.  One 
is  at  a  large  local  shopping  mall  in  the 
spring.  We  have  a  table  display,  ex- 
hibits and  signs,  plus  a  wording  rig  to 
show.  We  encourage  those  interested 
lo  join  our  "Code  and  Theory*  class 
which  starts  in  September  We  get 
quite  a  few  prospects. 

Our  other  major  effort  is  one  day 
(usually  a  Sunday)  at  the  Canadian 
National  Exhibition  in  Toronto.  This  oc- 
curs in  August,  and  there  is  an  ama- 
teur radio  station  (VE3CNE)  where  a 
local  amateur  radio  dealer  Joans  a 
number  of  transceivers,  keyers,  pad- 
dles, tuners  and  computers  to  demon- 
strate packet  radio.  The  antenna  sys- 
tem at  the  VE3CNE  station  is  the 
property  of  the  station,  funded  by  con- 
tributions of  metro  area  ARCs.  Since 
all  the  metro  area  clubs  participate  in 
the  CNE  program,  amateur  radio  in 
the  area  gets  quite  good  exposure 
(several  million  people  per  year)  and 
we  all  get  cards  signed  by  interested 
people  of  ail  ages. 

Over  the  last  four  years,  our  club 
has  had  in  excess  of  1 60  people  join 
and  go  through  our  class.  The  pass 
rate  has  been  very  high,  with  many 
people  getting  an  amateur  radio  li- 
cense. 

So  far  as  the  "Code  and  Theory" 
classes  are  concerned,  there  is  one 
prooiem.  That  is.  that  while  the  code  is 
still  a  requirement  for  full  licensing,  it  ts 
becoming  increasingly  difficult  to  pur- 
chase straight  keys  and  code  practice 
oscillators  at  a  reasonable  cost  The 
best  we  have  been  able  to  do  is  to 
show  the  students  how  to  make  a  very 
inexpensive  code  practice  oscillator 
using  the  following:  a  straight  key,  a 
wood  block,  a  9- volt  battery,  a  piezo- 
electric buzzer  {flaojo  Shack  or  other) 
and  two  feet  of  wire  for  connecting. 
Thus,  for  about  $12,  one  can  build  a 
quite  usable  code  practice  oscillator, 
provided  a  straight  key  at  a  reason- 
able price  (say,  $7)  can  be  found. 

In  view  of  the  fact  that  the  licensing 
structure  requires  Morse  code  at  12 
wpm  to  gain  access  to  ail  amateur  ra- 
dio frequencies,  we  really  stress  that 
all  students  should  team  the  code.  We 
furnish  a  cassette  tape  with  computer- 
generated  code  at  6,  8,  10  and  12 
wpm  as  a  starter  As  you  have  often 
pointed  out.  it  seems  ludicrous  that  we 
require  people  to  learn  an  obsolete 
discipline  like  CW  so  they  can  be  fully 
licensed— while  at  the  same  time  the 
licensing  structure  almost  ignores  the 
important  DIGITAL  technology,  where 
future  development  appears  to  be 
heading. 

You  have  proved  repeatedly  that 
you  are  a  clear  thinker  with  many  con- 
structive and  innovative  ideas,  As  one 
old  geezer  to  another,  I  take  my  hat  off 
to  you  for  your  comments  on  educa- 
tion, effective  government,  en- 
trepreneurial opportunities  and  many 
other  subjects.  I  hope  you  will  be  able 
to  publish  your  common  sense  ideas 
for  a  long  time,  As  a  former  Olympic 
and  pro  ice  hockey  official,  minor 
hockey  coach,  engineer,  multi-plant 


manager  and  consulting  engineer,  1 
find  that  you  are  one  of  my  very  fa- 
vorite people. 

John  Beegan,  Streamwood  IL  1 
started  In  radio  as  a  Cub  Scout  and 
built  a  crystal  radio  with  the  help  of  an 
older  student.  I  still  remember  how 
fascinated  I  was  to  hear  real  radio 
coming  out  of  the  headphones.  And  no 
battery  or  wires  plugged  into  the  wall 
socket! 

Later,  t  built  a  Meisner  kit  radio 
which  had  several  tuning  coils  for  vari- 
ous bands.  »  kept  this  radio  through 
high  school  and  left  it  to  the  science 
department  ot  the  school.  Building  and 
soldering  and  making  connections, 
reaming  holes  In  an  aluminum  chassis, 
inserting  grommets — it  was  all  fun. 

One  time  I  was  building  a  radio  that 
required  a  battery  for  power.  I  made  all 
the  connections  and  checked  them, 
The  raolo  would  not  work,  1  asfced  my 
dad  and  he  said  to  re-check  every- 
thing. I  did;  it  still  did  not  work.  Rnaltyr  I 
went  to  the  next-door  neighbor,  Mr. 
Miller,  who  was  a  bus  driver  Mr.  Miller 
looked  at  my  breadboard,  looked  at  the 
schematics,  and  said,  This  damn  thing 
will  never  work,  the  way  they  got  it."  He 
then  advised  where  a  connection  had 
to  be  made  {or  where  a  connection 
was  called  for  that  should  not  have 
been  indicated),  and  of  course,  then  it 
worked.  Mr.  Miller  had  studied  radio 
and  TV  repair  and  did  a  "moonlight 
business"  out  ot  his  basement,  fixing 
TVs  for  the  neighbors. 

It  was  from  Mr.  Miller  that  I  learned 
that  the  book  is  not  always  right. 
Sometimes  the  experts  know  more 
than  the  guy  who  wrote  the  book. 
That's  why  I  am  writing  you.  I  am  a  po- 
lice officer,  and  the  "official"  version  is: 
"Radar  wont  hurt  you."  I  picked  up  73 
and  read  your  review  (November  1992) 
of  WARNING:  The  Electricity  Around 
You  May  Be  Hazardous  to  Your  Health 
by  Blen  Sugarman.  As  you  so  correctly 
pointed  out,  electrical  fields  can  have 
an  effect  on  living  tissue.  That's  why 
they  use  X-rays  for  treatment  of  certain 
medical  conditions. 

At  present  every  American  is  ex- 
posed to  high-tension  wires,  and  to 
scatter  radiation  from  TVs,  radios,  mi- 
crowave  ovens,  electric  blankets  and 
police  radar.  Virtually  every  motorist  in 
almost  every  metropolitan  community 
Is  being  dosed  with  radiation  from 
radar  guns.  All  of  this  in  the  name  of 
the  law,  of  course.  And  to  add  insult  to 
injury,  the  citizens  themselves  are 
faxed  in  order  to  pay  for  the  radar  that 
ts  then  used  on  them.  Additionally, 
there  have  been  several  court  cases 
where  ponce  officers  have  alleged  thai 
they  have  suffered  serious  effects  from 
the  use  of  the  police  radar— serious  ef- 
fects like  cancer. 

Of  course,  there  is  an  alternative. 
Laser  guns  that  measure  traffic  speed 
have  been  produced  and  are  already 
on  the  market.  The  drawback  is  cost. 
The  laser  guns  cost  more  than  the 
radar  units.  It  also  appears  that  the 
laser  guns  are  much  less  likely  to  be 
abused  or  misused  than  radar  guns  be- 
cause they  are  more  precise, 

Don1!  let  up.  Keep  putting  out  a 
strong  signal,  and  let  the  world  know, 
Most  people  will  eventually  take  the 
message  lo  the  polls,  Politicians  who 
do  not  listen  need  to  be  replaced,  It's 
happened  before,  and  it  will  happen 
again. 
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Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 


FEATURES: 

■  Very  law  noise:  OJdB  vhf,  Q,SdB  uhf 

•  High  gain:  13-20dB,  depends  on  fireq 

•  Wide  dynamic  range  -  resist  overload 

*  Stable:  low-feedback  dual-gate  FET 

^Specify  tuning  range;  26-30,  4&56r  137-152, 
f 52-172,  210-230,  400-470,  800-960  MHz, 

LNW-D 

MINIATURE 
PREAMP 

ONLY  $29 m,  $44  wiretf&tesied 

*  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept designed  for  low  cost  &  small  size. 
Only  5/8"W  x  1-5/S"L  x  3/4"H.  Easily 
mounts  in  many  radios. 

*$pocify  tuning  range:  £5-35,  35-55,  55  90, 
90-120,  120-150,  150-200,200-270,  400-500 MHz, 

LNS-O 

IN-LINE 
PREAMP 

ONL  Y  $89  krt>  $1 1 9  wired&lested 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit, 
Use  with  base  or  mobile  transceivers  up 
to  25W,  Tower  mounting  brackets  inci. 

Tuning  range:  120-175,  200-240,  or  400-500. 

HELICAL  RESONATOR 
PREAMPS 

*  GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  Irttermod  & 
cross-band  interference  in  critical 
applications.  MODEL  HRG-(  *  ), 

$80  Vhft  $110  uhf,  'Specify  tuning  range: 
142-150,  750-162,  162-174,  213  233,  420-470, 


RECEIVING 
CONVERTERS 


Low  noise  converters  to  receive  vhf  and 
urif  bands  on  a  10M  receiver 
•  Kit  less  case  $49,  Kit  w/case  &  BNC 
jacks  $74,  w&t  in  case  $99* 

m  Input  ranges  avail:  50-52,  136-138, 
144-146,  145-147,  146-148,  220-222, 
222-224  MHz,  432-434,  435-437, 
435.5-437.5,  and  439-25  (to  Chan  3). 


TRANSMITTING 
CONVERTERS 


l  I  a  i  +•?* 


XV2  lor  vhf  and  XV4  for  uhf.  Models  to 
convert  1DM  ssb,  cwf  frn3  etc.  to  2M,  220, 
222,  432,  435,  and  atv.       1W  output. 
Kit  only  $39.  PAs  up  to  45W  available. 


DVR-1    DIGITAL    VOICE 
RECORDER  Module. 

Primarily  a  voice  ID'er 
for  repeaters.  May  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radio  notepad"  to  record  up  to  20 
seconds  of  received  transmissions  for 
instant  recall.  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  either  the  built- 
in  microphone  or  an  external  mic.  It  can 
be  used  with  almost  any  repeater  COR 
module.  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  switch.  As 
a  radio  notepad,  you  can  keep  it  wired 
to  the  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  want  to  recall  later.  Play  it 
back  as  many  times  as  you  like  through 
a  smail  external  speaker.  (Call  for  more 
information.) kit  $89,  w&t $139 

TD-3  SUBAUDIBLE  TONE  DECODER/ 
ENCODER.  Adjustable  for  any  tone. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions Kit  $29,  wired  &  tested  $69 

COR^3  REPEATER  CONTROLLER, 
Features  adjustable  tail  and  time-out 
timers,  soiid-state  relay,  courtesy  beep. 

and  local  speaker  amplifier  kit  $49 

CW1D.  Diode  programmed  &ny  time  in 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 kit  $59 

COR-4.  Complete  COR  and  CWID  all 
on  one  board  for  easy  construction. 
CMOS  logic  for  low  power  consumption. 
Many  new  features.  EPROM  program- 
med; specify  call kit  $99,  w&t  $159 

TD-2  TOUCH-TONE  DECODER/CON^ 
TROLLER  Full  16  digits,  with  toll-call 
restrictor,  programmable.  Can  turn  5 
functions  on/off.  Great  for  selective  catl- 
ing, too!      ,.kit  $89,  wired  &  tested  $149 

TD^4  SELECTIVE  CALL- 
ING Module  Economy 
touch-tone  decoder  with  1 
latching  output.  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4-digit  tt  signal  but  may  afso 
be  used  to  turn  on  autopatch  or  other 
device kit  $49,  w&t  $89 

AP^3  AUTOPATCH.  Use  with  above  for 
repeater  autopatch,   Reverse  patch  and 
phone    line    remote    control    are    std 
, ....kit  $89,  wired  &  tested  $149 

AP-2   SIMPLEX   AUTOPATCH    Timing 

Board.  Use  with  above  for  simplex 
operation  using  a  transceiver kit  $39 


NEW 


Miffi 


IYIQ-202    FSK     DATA     MODULATOR, 

Run  up  to  1200  baud  digital  signals 
through    any   fm    transmitter   with   full 

handshakes  Radio  link  computers, 
telemetry  gear,  etc kit  $49,  w&t  $79 

DE-2Q2  FSK  DEMODULATOR,  For 
receive  end  of  link kit  $49,  w&t  $79 

9600  BAUD  DIGITAL  RF  LINKS,  Low- 
cost  packet  networking  system,  consist- 
ing of  MO-96  Modem  and  special 
versions  of  our  144,  220  or  450  MHz  FM 
Transmitters  and  Receivers.  Interface 
directly  with  most  TNC's.  Fast,  diode- 
switched  PA's  output  15  or  50 W. 


•  Buy  at  low,  factory -direct  net  prices  and  save! 

•  For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  air  mail. 

•  Order  by  mail,  fax,  or  phone  (9-1 2  am,  1-5  pm  eastern  time.) 

*    Min.  $5  S&H  Charge    for  first  pound  plus  addl  weights  insurance 

•  Use  VISA.  Mastercard,  check,  or  UPS  C.O.D. 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  dont  skimp  on  rf  modules,  either!  Check  the  features  on  R144 
Receiver  below,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $12951 

Voice  ID  Option  $189. 


^S^^jmjim 


Other  models  available: 

REP-200V  Economy  Repeater.  As  above,  except  uses 
COR-4  Controller  without  DTMF  control  or  autopatch.  Kit  only  $795. 

REP-2G0N  Repeater  with  no  controller.  For  use  with  external  controller, 
such  as  those  made  by  ACC.  Kit  only  5695,  w&t  $995. 


•  Available  for  the  50-54,  143-174,  213- 
233,  420-475,  902-928  MHz  bands. 

»FCC  type  accepted  for  commercial 
service  (fti-band  and  uhf). 

•  Rugged  exciter  and  pap  designed  for 
continuous  duty. 

•  Power  out  20W  50-54MHz;  15W  (25W 
option  avail.)  143-174MHz;  15W  213- 
233  MHz;  lOWuhf;  10W902-928MHZ. 

+  AvaiFabie  add-on  PA's  up  to  100W\ 

•  Six  courtesy  beep  types,  including 
two  pleasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
toll-call  restrict j  auto-disconnect, 

•  Reverse  Autopatch,  two  types: 
auto-answer  or  ring  tone  on  the  air. 

•  Pulse  (rotary)  diaJ  option  available. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  dtmf  command, 
4-digit  control  code  for  each  function. 


•  Owner  can  inhibit  autopatch  or  re- 
peater, enable  either  open  or  closed 
access  for  repeater  or  autopatch,  and 
enable  toil  calls,  reverse  patch,  ker- 
chunk filter,  site  alarm,  aux  rcvr,  and 
other  options, 

•  Cw  speed  and  tone,  beep  delay,  tail 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtfnf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters. 

•  Many  built-in  diagnostic  and  testing 
functions  using  microprocessor. 

•  Color  coded  LED's  indicate  status  of 
all  major  functions. 

•  Welded  rf-tight  partitions  for  exciter, 
pa,  receiver,  and  controller. 

•  3>§  inch  aluminum  rack  panel,  finished 
In  eggshell  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Atso  available  in  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS :  2W  continuous 
duty.  TCXO  &  xtal  oven  options. 
FCC  type  accepted  forcom't 
high  band  &  uhf 

-  TA51:  50-54,  143-174,  213-233 
MHz  ,. kit  $109,  w&t  $189. 

.  TA4M:  420-475  MHz 
...kit  $109,  w&t  5189. 

-  TA901   902-928  MHz, 
(Q.SWoul);  w&t  $21 9. 

-  VHF  &  UHF  AMPLIFIERS 

*  For  fm,  ssb,  atv,  Output  levels  from 
1 0W  to  100W.  Several  models  starting  at  $99 

FM  RECEIVERS: 

*  R144/RZ20  FM  RECEIVERS  for  143-174 
or  213-233  MHz,  GaAs  FET  front  end, 
0.1 5uV  sensitivity!  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  selectivity:  >100dB  at 
±12kHz  (best  available  anywhere!} 
Flutter-proof  hysteresis  squelch;  afc 
tracks  drift.   ...kit  $149,  w&t  $219. 

*  R4S1  FM  RCVR,  for  420-475  MHz. 
Simtlar  to  above.    ...kit  $149,  w&t  $219. 

-  R901  FM  RCVR,  for  9Q2-928MHZ. 
Triple-conversion,  GaAs  FET  front  end, 
...$169,  w&t  $249. 

*  R76  ECONOMY  FM  RCVR  for  28-30,  50-54  73-76 
w/o  helical  res  or  afc.  ...Kits  $129.  w&t  $219 


143-174,  213-233  MHz, 
R137  WEATHER  SATELLITE  RCVR  for  1 37  MHz    Ktt  $129,  w&t  $219 


OUR  30TH  YEAR! 


m  ironies,  inc. 

6S-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  —  fax  716-392-9420 
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Number  3  on  your  Feedback  card 


Canadian  Amateur  Radio 
Organizations  to  Merge 

Executives  of  Canada's  two  amateur 
radio  organizations  met  in  Cobourg,  On- 
tario, on  October  3,  1992,  to  iron  out  the 
details  of  their  merger.  The  new  organiza- 
tion, to  be  known  as  Radio  Amateurs  of 
Canada,  is  comprised  of  the  members  of 
the  Canadian  Radio  Relay  League  and  the 
Canadian  Amateur  Radio  Federation,  In 
addition  to  reviewing  the  complex  legal  is- 
sues involved  In  such  a  merger,  the  dele- 
gates from  CRRL  and  CARF  also  affirmed 
maintaining  a  Canadian  national  field  orga- 
nization, established  a  committee  to  study 
the  national  Capita]  Region  headquarters 
office,  reviewed  a  proposed  Radio  Ama- 
teurs of  Canada  operating  budget,  and  af- 
firmed that  all  former  CRRL  and  CARF 
members  will  continue  as  RAC  members 
with  all  services.  Via  ARRL  Letter.  TNX 
Westlink  Report  #63$,  November  27,  1992. 

Cosmonauts  to  Fly  on 
the  US  Space  Shuttle 

Cosmonauts  Sergei  Krikalev  U5MIR 
and  Vladamir  Titov  have  been  selected 
to  f Jy  on  the  US  Space  Shuttle  next  year. 

Both  cosmonauts  will  be  arriving  in  Hous- 
ton shortly  to  begin  their  training.  At  this 
time,  It  appears  that  Titov  will  be  trained  as 
a  back-up  in  the  event  Sergei  cannot  fly  on 
this  mission.  There  has  been  no  word 
whether  U5MIR  will  operate  SAREX  ama- 
teur radio  equipment  from  the  Shuttle  as  he 
has  from  the  Russian  space  station  Mir  in 
the  past,  TNX  KD2BD;  W5YI  Report,  Vol. 
14t  Issue  #20,  October  1t  1992. 

Earthwinds  Setback 

The  Earthwinds  attempt  to  circum- 
navigate the  world  nonstop  in  a  manned 
capsule  suspended  between  two  special 
balloons  suffered  a  setback  just  days  be- 
fore a  scheduled  liftoff.  During  a  media  tour 
of  the  launchsite  near  Reno,  Nevada,  a 
29  mph  wind  gust  ripped  a  hole  in  the 
top  of  the  large  inflatable  dome  that  served 
as  a  hangar  for  the  project.  The  dome 
quickly  deflated,  exposing  the  100-foot- 
diarneter  anchor  balloon  (already  inflated 
in  preparation  for  liftoff)  to  the  high  winds. 
The  anchor  balloon  broke  free  from  its 
moorings  and  rolled  nearly  a  quarter  mile 
across  the  desert  floor  until  it  deflated 
after  suffering  damage  from  the  sagebrush. 
Fortunately,  no  one  was  hurt  and  the 
gondola  only  experienced  minor  damage, 
The  top  balloon  was  still  in  its  packing 


crate  and  was  undamaged. 

The  anchor  balloon  will  have  to  be  either 
repaired  or  replaced.  In  addition,  a  new 
hangar  dome  will  have  to  be  installed.  It  is 
expected  that  repairs  should  be  completed 
in  time  for  a  possible  launch  in  early  Jan- 
uary 1993.  This  still  gives  the  Earthwinds 
crew  a  two-month  launch  window. 

During  this  historic  flight  look  for  the  ham 
radio  tracking  experiment  on  28.303  MHz. 
At  30  and  55  minutes  past  each  hour  there 
will  be  a  transmission  giving  the  balloon's 
latitude,  longitude  and  ground  speed  during 
the  flight.  The  callsign  will  be  KB7JGM, 
TNX  to  Bill  Armstrong  and  Erin  Porter  of 
the  Earthwinds  Hilton  project  for  the  above 
information. 

Ban  on  Cellular  Scanners 
Signed 

President  George  Bush  has  signed  in- 
to law  legislation  that  blocks  the  sale  of 
radio  equipment  used  to  eavesdrop  on 
cellular  telephone  calls.  It  directs  the 
FCC  to  withhold  its  equipment  authoriza- 
tion for  any  radio  scanner  that  can  receive 
cellular  frequencies  or  that  can  easily  be 
modified  to  receive  such  frequencies.  The 
equipment  cannot  be  sold  without  FCC  au- 
thorization. 

In  about  a  year  the  law  will  also  make  it 
illegal  to  manufacture  this  type  of  equip- 
ment in  the  United  States  or  import  any 
such  equipment  made  elsewhere.  TNX 
N7EP;  Wesfiink  Report,  Number  639,  De- 
cember 10t  1992. 

Hams  Aid  in  the  Wake  of 
Killer  Tornadoes 

Ham  radio  operators  from  throughout 
the  South  have  rallied  forces  to  aid  vic- 
tims of  a  series  of  devastating  torna- 
does that  ripped  through  Mississippi,  Ten- 
nessee and  Alabama  on  Saturday  night 
November  21,  1992,  and  Sunday  morning, 
November  22nd.  At  least  16  people  were 
killed,  with  countless  others  injured  and 
homeless. 

All  but  one  of  the  fatalities  occurred  in 
Mississippi  Saturday  night.  At  least  six  died 
when  a  tornado  hit  a  trailer  park  in  Bran- 
don. The  other  reported  death  occurred  In 
Toone,  Tennessee. 

The  storm  knocked  out  power  to  many 
homes  in  Rankin  County,  Mississippi,  near 
Jackson,  Also  disrupted  were  many  normal 
fines  of  communications,  including  tele- 
phone and  cellular  telephone  service.  At 
least  one  2  meter  repeater  was  damaged 
and  knocked  off  the  air,  but  most  others 


survived  unscathed  and  were  pressed  into 
immediate  relief  operations  service. 

With  the  traditional  communications  ser- 
vices taken  out,  hams  accompanied  rescue 
workers  who  used  doors  from  ripped-apart 
trailers  as  makeshift  stretchers  to  move 
away  the  injured,  according  to  a  civil  de- 
fense official. 

In  western  Alabama,  Danny  Buford 
KC4RLR  spent  the  following  day  in 
Ethelsville,  which  was  also  hit  by  a  severe 
twister  Buford  used  his  amateur  radio  gear 
to  help  assess  damage  for  the  Red  Cross, 
According  to  KG4RLR,  he  saw  at  least 
three  homes  that  were  destroyed  and  many 
house  trailers  damaged  beyond  repair  Bu- 
ford said  that  it  was  all  but  a  miracle  that 
nobody  was  kilEed  in  Ethelsville,  where  sev- 
en people  were  hospitalized. 

Amateurs  involved  in  "Skywarn*  severe 
weather  spotting  nets  stayed  on  the  job 
overnight.  They  were  reported  to  have  seen 
a  tornado  touch  down  about  11  p,m.  and  re- 
ported it  and  other  critical  storm  information 
to  authorities  via  2  meter  FIVL  The  National 
Weather  Service  confirmed  the  sightings  on 
Sunday  the  22ndf  noting  that  this  hefp  may 
have  kept  the  death  toll  from  growing  high- 
er. Westlink  Reports  Youth  Editor  Sam  Gar- 
rett AA0CR  and  1992  Westlink  Report 
Young  Ham  of  the  Year  Angie  Fischer 
KB0HXY  were  written  up  in  the  St.  Louis, 
Missouri,  newspapers  for  their  participation 
in  Skywarn  operations, 

Earlier  Saturday,  tornadoes  caused  seri- 
ous damage  and  several  injuries  in  parts  of 
southeastern  Texas.  Skywarn  hams  also 
reported  that  a  tornado  touched  down  in 
southern  Iowa  as  well,  causing  several  mi- 
nor injuries.  And  in  Ohio,  members  of  the 
Dayton  Amateur  Radio  Association  took 
the  DARA  Emergency  van  to  a  suburb  of 
that  city  after  a  twister  touched  down,  caus- 
ing minor  damage  on  Monday  November 
23rd.  TNX  KB4KCH,  N8FPF,  N0DN  and 
others;  Westlink  Report,  Number  639,  De- 
cember 10,  1992. 

TNX  .  .  . 

...  to  all  our  contributors!  You  can 

reach  us  by  phone  at  (603)  924-0058,  or  by 
mail  at  73  Magazine,  Route  202  North,  Pe- 
terborough NH  03458.  Or  get  in  touch  with 
us  on  CompuServe  ppn  70310,775;  MCI 
Mail  "WGEPUB";  or  the  73  BBS  at  (603) 
924-9343  {300-2400  bps)T  8  data  bits,  no 
parity,  one  stop  bit.  News  items  that  don't 
make  it  into  73  are  often  put  in  our  other 
monthly  publication,  Radio  Fun.  You  can  al- 
so send  news  items  by  FAX  at  (603)  924* 
9327. 
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Pakratt  for  Windows  is  the  only  data  controller  program  for 

Microsoft8  Windows™ .on  the  market  today.  AEA  gives  you  a  true 

Windows  application  for  controlling  AEAs  entire  family  of  data 

controllers,  including  the  new  DSP-2232  and  the  new  PK-900. 

This  graphics-oriented  program  offers  all  standard  Windows  3.x 

features  (cut-and-paste,  custom  window  sizing  and  color 

selection,  etc.)  and  can  run  minimized  or  in  the  background  if 

desired.  Also,  PC-Pakratts  multi-tasking  allows  you  to  run  two 

data  controllers  simultaneously.  Other  features  include  complete 

srameter  screens,  binary  and  ASCII  file  transfers,  macros,  QSO 

logging,  comprehensive  help  and  much  more. 

Get  a  whole  new  outlook  on  ham  radio 
with  PC-Pakratt  for  Windows  from  AEA. 

Connect  with  us  for  your  nearest  AEA  dealer  or  for  a 

PC-  Pakratt  for  Windows  fact  sheet. 
Call  our  literature  request  line  at  (800)  432-8873. 


Advanced  Electronic 
Applications,  Inc. 

PO  Box  C2160/2006  - 196*  SL  SW.  Lynnwrad.  WA  98036 

Sales:  (206)  774-5554 
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Number  4  on  your  Feedback  card 


Fun  at  10,000  MHz 

Explore  the  wide  open  spaces  of  the  10  GHz  microwave  band 

by  Gordon  West  WB6NOA 


The  10  GHz  band  has 
plenty  of  elbow  room 

for  activity — would  you  be- 
lieve 500  MHz  wide?  And 
on  any  warm  weekend  you 

can  usually  find  plenty  of 
activity  on  10  GHz  if  you 
take  a  liule  drive  to  the  lo- 
cal hill  or  a  mountaintop. 

There  are  two  companies 
that  manufacture  10  GHz 
systems:  Advanced  Receiv- 
er Research  Company 
(wideband  FM  trans* 
cetvers),  ft  O.  Box  1242, 
Burlington  CT  06013, 
(203)  582-9409;  and  SSB 
Electronic  USA  (narrow- 
band SSB/CW  transvert- 
ers),  124  Cherry  wood 
Drive,  Mountaintop  PA 
18707,(717)868-5643, 

For  local  contacts  out  to 
100  miles  line  of  sight, 
wideband  FM  works  great 
at  10  GHz.  The  Advanced 
Receiver  Research  trans- 
ceiver is  completely  assem- 
bled and  is  ready  to  go  for 
voice,  MCW,  video,  or  da* 
ta.  Vou  could  run  up  to  100  mW  output 
with  a  M/A-COM  Gunnplexen  part  of  the 
$500  TR-10GA  transceiver  system.  Just 
add  12  volts  and  a  simple  Radio  Shack 
mike  and  you  are  on  the  air,  full  duplex,  in- 
to a  little  plastic  horn  antenna  that  points  in 
the  direction  of  the  other  microwave  sta- 
tion. For  just  about  a  grand  you  could  gel 
on  the  air  INSTANTLY  with  the  two  ARR 
transceiver  systems.  On  a  hot  summer  after- 
noon you  could  probably  exceed  100  miles 
of  communications  range  due  to  the  atmo- 
spheric condition  called  tropospheric  duct- 
ing. The  higher  you  go  in  frequency,  the 
more  pronounced  the  tropospheric  duct 
gets,  and  the  further  you  can  communicate. 
My  best  range  with  the  ARR  system  was 
245  miles  from  Southern  California  down 
into  Baja  California. 

Avid  microwavers  have  not  been  content 
to  work  only  out  to  a  couple  of  hundred 
miles.  They  wanted  a  300-  to  400-mile 
range,  so  they  switched  from  wideband  FM 
over  to  SSBT  and  as  soon  as  a  few  SSB  10 
GHz  systems  were  on  the  air,  contacts  were 
achieved  well  beyond  300  miles. 
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Photo  A.  The  ARR  10  GHz  FM  system  makes  an  ideal  mobile  microwave  station. 


The  SSB  Electronic  USA  Station 

Fortunately  there  is  a  way  to  easily  build  a 
portable  SSB  or  CW  station  for  the  tO  GHz 

band  using  the  modules  and  components 
available  from  SSB  Electronic  USA. 

A  typical  station  would  consist  of  the  fol- 
lowing: 

XLOI  local  oscillator  module 
XTM-l  10.368  GHz  transmit  upconverter 
XRM-1  10,368  GHz  receive  downconverter 
HP-8761  single-pole,  double-throw.  SMA 

RF  switcn  (or  equivalent) 
SMA  to  10  GHz  waveguide  adapter 
Control  relay 
Output  TR  relay 
MulNmode  2  meter  transceiver 

The  XLO-1  local  oscillator  module  puts  5 
mW  on  2556  MHz.  A  fifth  overtone  crystal 
at  106-5  MHz  is  used  in  the  temperature- 
compensated  oscillator  circuit,  and  all  multi- 
plier stages  are  filter-coupled  in  order  to 
achieve  a  clean  output. 

The  XTM-l  transmit  mixer  requires  a  LO 
injection  signal  of  approximately  5  mW  at 
10.224  GHz.  We  set  the  on-board  attenuator 


Photo  B.  A  completely  portable  10  GHz  SSB 
station  (200  mW  output)  can  he  easily  as- 
sembled through  the  use  of  the  SSB  Elec- 
tronic USA  10  GHz  transverten  a  2m  multi- 
mode  rig  and  a  horn  (or  dish)  antenna. 


MFJ  Menu  Driven  Memory  Keyer 
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MFJ's  new  Menu  Driven 
Memory  Keyer™  lets  you 
immediately  enjoy  your 
MFJ-492  without  reading  an 
ins! ruction  manual  —  there's  no  keypad,  no 
complex  sequences,  nothing  to  remember. 

You  simply  select  a  menu  by  pressing  a 
button.  An  LED  lights  to  show  you  which 
menu  is  active.  You  select  a  feature  by 
pressing  a  feature  button.  It's  as  easy 
as  using  a  computer  touch  screen! 
Each  menu  is  clearly  printed  on  the 
front  panel  -  there's  no  confusion. 

From  the  menu  you  can  save  and 
play  messages  .  .  /decrement  serial 
numbers  .  .  ,  set  speed,  weight, 
sidetone  .  .  .  enter  iambic,  semi-auto, 
handkey,  message  queue,  paddle 
command  modes  .  .  .  turn  on/off 
sidetone,  transmitter  tune,  keying 
output  on/off  .  .  .  select  iambic  A  or 
B,  reverse  paddle,  Morse  trainer  and 
store  starting  serial  number. 

You  can  oypass  the  menu  by  key- 
ing in  simple  two  letter  commands. 

\\Tien  y*HJ  select  a  feature  the 
keyer  tells  you  its  status  in  CW. 

Memory  expandable  to  over  8000  characters 

You  can  expand  the  MFJ-492  standard  192 
characters  in  tour  soft  sectored  message 
memories  lo  over  8000  characters  in  eight 
message  memories  by  simply  plugging  in  the 
MFJ-H).  $14.95,  Memory  Expansion  Kit. 
Memories  backed-up  by  lithium  battery. 

Smooth  Speed  Control 
Matching  your  CW  speed  to  a  QSO  is 
best  done  by  ear.  The  MFJ-492  lets  you 
match  speed  by  turning  a  knob  or  by  using 
MFJ's  Analog  Set™,  fii  this  mode,  pressing 
the  dot  or  dash  paddle  smoothly  increases  or 
decreases  speed  from  5  to  100  WPM.  You 
can  also  customize  the  range  of  the  speed 
knob  for  precise  control. 


Powerfiil  Morse  Code  Trainer 

A  powerful  Morse  axle 
trainer  lets  you  practice  or 
teach  code  in  Famsworth  or 
normal  mode. 

You  can  select  letters, 
numbers,  punctuation  marks  or 
prosigns  or  any  combination  for 
practice.  You  can  use  standard  5 
character  groups,  more  realistic  random  I  to  8 
character  groups  or  select  specific  six  character 
sets  to  work  on. 

You  can  instant-replay  a  random  session  to 
check  your  copy. 

You  can  .store  custom  code  practice 
sessions  in  memory  for  later  replay. 

Here's  what  von  can  do 
with  Message  Memories  -  -  . 
Message  Repeat™  lets  you  repeat 
messages  connnously.  You  can  also  insert 
pauses  within  a  message.  This  lets  you  call 


Menu  Driven  Memory  Keyer /Bencher  Paddle  Combo 

MFJ-490  The  best  of  ail  CW  worlds  —  nearly  all  the 

p  ^  JC>195  features  of  the  MFJ-492  Menu  Driven  Memory  Keyer 
M  W"#       in  a  compact  configuration  that  fits  right  on  the  Bencher 
iambic  paddle!  You  can  buy  the  combination  or  just 
the  keyer  for  your  Bencher. 

You  get  message  memories,  Morse  trainer, 
sidetone,  automatic  serial  numbering  -  plus 
more,  5x3x5 !£  in.  Uses  9  volt  battcrw  12 
VDC  or  110  VAC  with  MFM312B, 
$12.95.  MFJ-490,  $164.95,  Kevar/Bcncher 
Combo.  MFJ-490X,  $109.95,  Keyer  only. 
Memory  expansion  kit  not  available. 


CQ,  listen  for  an  answer  and  then  resume 
calling  CQ  by  pressing  a  single  button. 
Each  pause  can  be  up  to  an  hour  —  it 
makes  a  perfect  Automatic  Beacon. 

Message  Call™  calls  other  messages  and 
Message  Queue  plays  messages  in  sequence. 
You  can  store  C/TH,  rig,  weather  ana  other 
information  in  separate  message  memories 
and  play  these  in  any  sequence  you  want! 

Message  Bdif™  lets  you  correct  mistakes 
while  recording  a  message  —  you  don*t  have 
to  start  all  over  if  you  make  a  mistake. 

While  you're  playing  a  memory  message 
you  can  break-in  at  any  time  and  insert 
comments  from  your  paddle  and  then  resume 
playing  your  message. 


You  am  insert  commands  within  a  stored 
message.  As  you  play  it  back,  these 
commands  will  execute.  For  example,  you 
can  insert  automatically  incrementing  serial 
numbers,  replay  messages  continuously,  call 
and  play  other  messages,  insert  pauses  or 
combine  all  these  in  one  message! 

When  you  play  your  messages  back, 
automatic  worn  and  character  spacing  make 
your  CW  sound  like  perfect  code,  <S  you 
can  adjust  the  spacing  for  a  more  distinctive 
individual  sound  that  DX  stations  will  notice. 

Plus  more  .  .  . 
You  get  contest  serial  numbering  (0-9999) 
with  auto- increment.  You  can  send  an  N  for  9 
and  a  T  for  0  to  save  time. 

MFJ's  Analog  SeF*1  lets  you  adjust  speed, 
weight  and  sidetone  just  as  smoothly  as  a 
knob  -  dot/dash  paddles  are  used  as  an 
up/down  control. 
You  get  built-in  sideione,  speaker, 

front  panel  volume  control  knob  and 
adjustable  300-3000  Hz  tone. 

You  can  use  automatic,  semi- 
automatic bug  or  handkey  modes. 
reverse  dot/dash  paddles,  select 
iambic  A  or  B  or  non-iambic  modes. 

You  can  adjust  weight  from  5  to 
95  %  and  compensate  for  transmitter 
distortion  with  a  special  transmitter 
compensation  feature. 

A  tune  feature  lets  you  key  your 
transmitter  for  tuning. 

You  can  turn  off  the  keying  output 
so  you  can  practice  without  keying 
your  transmitter  or  unplugging  your 
keyer. 

You  get  direct  and  grid  block  keying. 
Keys  solid  state  and  tube  rigs, 

Special  MARS  characters  are  recognized 
and  can  be  used  in  messages. 

Uses  9  volt  baitcrv,  12  VDC  or  1 10  VAC 
with  MFM312B,  $12.95.  6'/ix2l/4x6#  in. 

MFJ-80,  $14,95,  Memory  Expansion  Kit. 
Expands  your  MFJ-492  to  8000  characters 
ana  adds  four  additional  message. 

MFJ-W2X,  SI  14.95.  MFJ^92  with 
MFJ-80  Memory  Expansion  Kit  installed. 

VIFJ-78,  $l£.95.  Full  function  Remote 
Control  puts  message  memories  and  menu 
control  at  your  finger  tips  for  real 
convenience. 


MFJ  Super  Menu  Driven  Memory  Key er™/Key board       Dedicated  CW  Keyboard 
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%j[CTAm  You  get  all  the  features  of 

rvirj^w       ^  |im-492  plus  these  .  .  . 

characters  of  memory, 
*  Plug-in  a  standard  IBM  compatible 
101  AT  type  keyboard  and  you  have  an 
extremely *  powerful  full  featured  standalone 
cey board  keyer,  All  commands,  functions 
ind  memories  can  be  done  through  the 
keyboard.  Plus  you  get  additional  message 
nemories  and  features, 

it  Built-in  serial  port  lets  you  combine 
he  power  of  your  computer  with  the 
rfFJ-493.  Use  your  computer  to  compose, 
mild  and  store  a  complete  library  of  often 
tsed  messages,  generate  custom  code 
tract  ice  sessions  and  exams  and  download  to 
dF,M93T  control  your  keyer,  automatically 
et  up  keyer  for  different  operators  during 
oniest,  display,  edit  and  save  message 
lemories  and  keyer  settings. 


As  you  key  in  CW,  ASCII  is  also  being 
sent  to  the  serial  port.  You  can  use  your 
computer  to  record  an  entire  transmission. 

it  In  addition  to  the  powerful  Morse 
Code  Trainer,  in  the  MFJ-492  you  get  .  ,  * 

#  ,  ■  an  FCC  Exam  Simulator  that  sends 
random  QSOs  exactly  like  the  FCC  exams. 
When  you  can  copy  these  random  QSOs, 
you're  ready  to  pass  your  exam  and  upgrade! 

,  .  «,  MFJ"s  QSO  Simulator  makes 
learning  Morse  code  really  fun.  It's  like 
making  real  on-the-air  contacts.  You  can 
answer  a  CQ  or  call  a  station  and  enjoy  a 
nice  a  QSO.  You'll  get  operating  experience 
while  boosting  your  code  speed. 

»  *  *  a  new  Word  Recognition  Mode  gives 
you  hundreds  of  commonly  used  words  in 
amateur  radio  for  you  to  practice  recognizing 
entire  words  instead  of  individual  letters.  With 
practice  you  can  learn  to  copy  words  in  your 
head  without  writing  it  down  and  carry  on  an 
entire  CW  conversation  without  paper  -  just 
like  the  pros. 

Compact  7'Ax2tex6fc  inches.  Use  12  VDC 
or  110  VAC  with  MFJ-1312B.  $12.95. 
MFJ-79,  $19.95,  full  function  Remote  Control. 

CIRCLE  &S  ON  READER  SERVICE  CARD 


MHM51  Dedicated  CW  Keyboard 

$0  A95    has  200  character  type  ahead 
0  V        buffer  and  two  100  character 
message  memories  with  buffer  and  memory 
full  indicators.  Select  features  with  One 
Touch™  function  keys.  Use  Analog  Set™  or 
rype-in  Speed  (5-100  WPM),  Weight  (5-95%) 
and  Sidetone  (3(X>-3300  Hz).  Has  speaker. 
3!Axl!4x3fc  inches.  Use  12  VDC  or  110 
VAC  with  MFM312B,  $12,95.  Keyboard 
supplied  may  vary  from  the  one  shown  here. 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647^TECH(8324) 

» 1  year  unconditional  guarantee  •  30  Oay  money  bad* 
guarantee  (less  s/h)  on  orders  from  MFJ  *  Free  catalog 

MFJ  ENTKRPR1SES,  INC. 

Box  494.  Miss.  Sue.  MS  39762 
f60J*32>586#;  &4J0CST.  Man  -Fn 
FAX:  (601)  323-6551.  Add  S7  v1i 

MFJ  .  .  .  making  quality  affordable 

Press  and  spetjfteatiorts,  subject  10  change  ;.   w:  mfj  Ewtpmej,  inc. 


Photo  C.  A  horn  antenna  is  a  good  choice  for  portable  10  GHz  oper- 
ation. It  can  be  easily  fed  with  a  waveguide-to-N -connector  section. 
Standard  coax  adaptors  reduce  thefeedpoint  to  an  SMA  connector. 


Photo  D.  The  10  GHz  horn  antenna  is  easily  bolted  to  the  waveguide 
flange. 


to  approximately  100  mW  of  IF  drive  from  a 
modified  Kenwood,  Yaesu  or  ICOM  2m 
SSB  transceiver,  (The  transceiver  needs  to 
be  modified  to  cut  out  the  PA  section  in  or- 
der to  limii  power  output  to  no  more  than 
lOOmW) 

An  active  GaAsFET  mixer  is  utilized  to 
provide  a  sum  and  difference  output  of 
10.224  GHz,  plus  or  minus  144  MHz  IF  in- 
put. The  summed  output  of  the  mixer  is  se- 
lected by  an  on-board  cavity  filter  tuned  to 
10368  GHz.  The  resulting  signal  is  ampli- 
fied to  approximately  200  mW  output  by  a 
three-cavity  coupled  GaAsFET  amplifier 
stage.  That's  right,  folks,  a  whopping  200 
m W  output! 

The  XRM-1  receive  module  contains  a 
mixer  for  an  injection  signal  of  approxi- 
mately 5  mW  at  2556  MHz.  A  separate 
SMA  connector  is  provided  for  Sow  output 
at  10.224  GHz  for  transmit  mixer  opera- 
tion. Received  signals  are  amplified  by  a 
two-stage,  tow-noise  GaAsFET  preamp 
with  a  noise  figure  of  about  2.  A  cavity 
filter  follows  the  preamp  to  provide  filter- 
ing. A  mixer  is  used  to  provide  IF  output  at 
144  MHz,  going  to  your  mullimode 
transceiver. 


Assembly 

I  chose  the  Kenwood  751  mullimode 
transceiver  because  it  was  easy  to  cut  out 
the  PA  section  for  an  almost  perfect  100 
mW  output.  My  thanks  to  Craig  Manin  at 
Kenwood  for  the  documentation  to  insure 
no  output  spikes.  On  the  back  of  the  Ken* 
wood  751  is  a  jack  connected  to  an  interna! 
PTT  relay,  and  this  allows  me  to  control 
the  10  GHz  transvener  for  a  simple  push-to- 
talk  operation.  You  must  make  absolutely 
sure  you  don't  lose  your  PTT  circuit  to 
the  transverter — transmitting  while  the 
transverier  is  still  on  receive  would  mean 
immediate  destruction  of  the  receive  mod* 
ule. 

RF  switching  is  accomplished  with  an  ex- 
pensive HP  SMA  12-volt  RF  relay.  You  can 
find  plenty  of  28-volt  relays  at  the  swap 
meet,  and  this  is  an  alternate  way  to  go  if 
you  can't  locate  a  12- volt  relay  with  SMA 
connectors,  You  will  then  need  to  convert 
from  Ehe  SMA  jack  over  to  an  N-connector. 
or  directly  to  the  10  GHz  wave  guide  that 
will  match  up  with  your  10  GHz  horn  or 
dish.  I  run  a  horn  and  also  have  an  optional 


two-foot  and  four-foot  dish  from  Anixter 
Mark. 

The  modules  are  completely  pre-tested 
and  pre-assembled  inside  their  rectangular 
silver  cans,  Jerry  at  SSB  Electronic  USA  re- 
lies on  the  hams  to  do  their  own  setup  of  the 
individual  modules*  Jerry  indicates  it's  a 
weekend  job,  and  most  of  the  time  will  be 
spent  in  "plumbing"  all  of  the  components 
together  to  match  his  suggested  layout. 

The  total  component  cost  for  my  entire 
system,  INCLUDING  THE  2  METER 
MULTIMODE  TRANSCEIVER,  was  a  little 
over  $1,000 — exactly  twice  the  amount  of  a 
pre-assembled  wideband  FM  transceiver. 
There  was  also  several  days  time  spent  in 
putting  everything  together,  testing,  tuning, 
and  tracking  down  some  of  those  illusive  RF 
relays* 

Performance 

Once  the  system  gets  turned  on  and 
warmed  up,  stability  is  rock-solid.  I  tuned 
into  several  10  GHz  CW  beacons,  and  after 
warm-up  there  was  no  noticeable  drift.  The 
beacons  are  an  excellent  way  to  double- 


Photo  £.  Close-up  of  the  "plumbing"  to  the  SMA  12-volt  relaw 
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Photo  F.  Jim  Ford  N6JF  measured  over  210  mW  output  on  10  GHz 
using  the  SSB  Electronic  USA  transverter  (shown  on  tfie  lower  left  of 
the  workbench}. 


INTERNATIONAL       INC 


ATH™  -  BAR  GRAPH    FREQUENCY     COUIMTE 

Check  out  the  ALL  NEW   ATH-1S  ...its  FASTI 


The  ATH-1B  can  ACCURATELY  READ  an  input  signal,  DISPLAY  the  frequency 
and  AUTOMATICALLY  switch  to  HOLD  status,  in  less  than  8%  of  a  second  II 


[ 


•  A\THm  -  AUTO  TRIGGER  &  HOLD 

•  ONE-SHOT  ATH-  OPTION 

•  AUTOMATIC  CLEAN  DROPOUT 

•  800%  FASTER  RESPONSE  TIME 

•  ULTRA  BRIGHT  LED  DIGfTS 

•  MAXIMIZED  SENSITIVITY  <1mV  typ 

•  3  to  5  HOUR  NI-CADs  STANDARD 

•  BATTERY  CHARGE  INDICATOR 

•  4  GHZ  -  2  INCH  LEO  BAR  GRAPH 

•  2  RANGES  -  6  FAST  GATE  TIMES 

•  1  PPM  TCXO  STANDARD 

•  HIGH  STAB  0.2PPM  TCXO  OPTION 

•  MANUAL  HOLD  FUNCTION 

•  BLANK  DISPLAY  FUNCTION 

•  9-12V  AUTOPOLARfTY  PWR  JACK 

•  Star-Cab™  ALUMINUM  CABINET 

•  1  YEAR  LIMITED  WARRANTY 


MADE  IN  USA 


ATH    refers  to  our  exclusive  new  AUTOMATIC  TRIGGER  &  HOLD  circuit  with 

AUTOMATIC  CLEAN  DROPOUT,  With  ATH™  you  can  say  good-tjye  to  almost  all 
of  that  annoying  random  counting  and  the  false  readings  we  have  become 
accustomed  to  when  using  portable  counters.  The  model  ATH-10  is  an  ultra 
HIGH  SENSITIVITY,  1  MHz  to  1500  MHz  frequency  counter  with  an  INTEGRATED 
BAR  GRAPH  circuit  which  Instantiy  displays  the  signal  strength  of  an  input  signal 
from  <  1  MHz  to  over  4  GHz,  When  the  ath™  feature  is  used,  the  counter 
displays  the  last  readable  signal  received.  It  automatically  triggers  on  a  readable 
signal  and  automatically  switches  to  the  "hold"  status  when  the  signal  dissapears, 
Because  of  AUTO  TRIGGERING,  the  first  reading  is  correct  If  the  signal  stops  in 
the  middle  of  a  sample  or  gate  time,  the  last  complete  accurate  reading  will  be 
displayed  and  the  unit  switched  back  to  "HOLD"  status,  hence  the  AUTOMATIC 
CLEAN  DROPOUT  prevents  the  display  of  erroneous  data,  all  this  is  done 
automatically,  with  hands  free  operation  -  and  it  works  great  III 
We  are  further  responding  to  user  requests  by  offering  a  ONE-SHOT  ATHn 
option.  This  consists  of  a  ONE-SHOT  select  switch,  a  push  button  RESET  switch 
and  two  LED  indicators  all  located  on  the  top  of  the  counter  (not  shown).   When 
this  function  is  used,  the  first  readable  signal  that  triggers  the  counter  will  be  held 
on  the  display  until  manual^  reset  One  push  of  the  reset  button  will  reset  the 
display  to  zeros  and  enable  the  one-shot  circuit  again  The  display  can  be  blanked 
or  turned  off  pending  the  auto  triggering  from  an  input  signal,  which  also  saves 
power  under  battery  operation. 

RESPONSE  TIME,  defined  as  the  time  from  the  beginning  of  the  input  signal  to  a 
stable,  accurate,  readable  display,  has  been  dramatically  speeded  up.  The 
RESPONSE  TIME  is  actually  800%  faster  than  previous  models  and  if  you 
consider  not  having  to  manually  throw  the  hold  switch,  at  just  the  right  time,  the 
ATN-tO  is  functionally  the  fastest  counter  you  can  buy  H 


SAY  GOOD-BYE 

TO  RANDOM 

COUNTING  & 

FALSE  READINGS 

ATH-1B 


SIZE:  4"H  x  &5"W  x  1"D 


#ATH-1S      FREQUENCY  COUNTER 

WITH  NI-CADs  &  110VAC  ADP 

$235. 

FACTORY  INSTALLED  OPTIONS: 

0O/&ATH-15          ONE^SHOT  ATH'" 

40. 

#HSTB-15              HIGH  STAB  TCXO  0-2ppm 

100. 

ACCESSORIES: 

#CC-90                    BLACK  VINYL  ZIPPER  CASE 

12. 

#TA-90                    TELESCOPING  BNC  ANTENNA 

12. 

#P-110                     PROBE,  200  MHZ,  1X-10X 

39. 

#M207IC                  CABLE  FOR  MFJ-207y208 

10, 

CHECK  ITOUT.  .  -  BEFORE  YOU  BUY  A  COUNTER 

Does  Bar  Graph  give  INSTANT  readings  or  3  gate  times  delayed? 

Does  Bar  Graph  work  on  every  range?   Over  2  GHz?  Wim  HOLD  on? 

Does  HOLD  switch  CHANGE  the  GATE  selection  when  turned  off? 

Does  unrt  SELF-OSCILLATE  -  random  count  with  no  input  signal? 

How  many  switches  needed  to  select  range?  Gate  times  per  range? 

Mow  long  does  unit  operate  with  batteries?  One  hour? 
NO  PROBLEM  with  a  BTJKRTEK  POCKET  COUNTER*  II 


ALL  MODELS 

IN  STOCK 

WE  SHIP 

SAME  DAY  I 


Orders  &  Information 

305-561-2211 

Orders  only 

600-638-8050 

FAX  30&561-9133 


MasterCarti 


15S4 


HSrrCRNATTOINML  INC 


398  NE  38th  St.,  Ft.  Lauderdale,  FL  33334 


TERMS:  Shipping-handing  charge*  for  Flonda  add  $4  +  tax, 
US  &  Canada  add  5%  ($4  min  -  $10  max),  others  add  15%  of 
total  COD  fee  *4.  VISA,  MC  or  DISCOVER  accepted  Price* 
&  specification*  subject  to  change  without  notice  or  obiQation. 
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check  that  your  receive  system  is  up  and 
running  properly* 

For  transmit,  output  at  205  mW  was  con- 
firmed with  some  elaborate  waveguide  tap- 
off  equipment,  but  was  confirmed  using  a 
simple  microwave  leak  detector  available 
from  Radio  Shack-  Holding  the  microwave 
leak  detector  near  the  dish  or  honi  aperture 
revealed  plenty  of  energy  coming  out  of  the 
system.  While  the  little  Radio  Shack  mi- 
crowave oven  leak  detector  is  not  very  sci- 
entific, it  was  the  best  thing  going  during  the 
recent  microwave  contest  when  no  one  else 
up  on  the  mountatntop  had  any  real  way  of 
knowing  that  their  system  was  up  to  pan 

Our  first  coniact  was  with  Bill  Alber 
WA6CAX  over  a  path  of  305  miles  between 
Southern  California  and  Arizona.  He  assem- 
bled his  own  SSB  Electronic  USA  system,  but 
opted  for  manual  switching  between  TX  and 
RX.  We  both  used  Anixter  Mark  two-foot 
dishes,  and  we  had  signal  strength  to  spare. 

We  found  that  we  could  bounce  the  10 
GHz  SSB  signals  off  of  passing  aircraft,  too. 
After  all,  10  GHz  is  where  most  marine 
radars  work.  It  was  interesting  to  hear  the 
Doppler  shift  as  Lhe  aircraft  was  approaching 
both  our  stations. 

So  if  you're  looking  for  new  frontiers  to 
explore,  and  want  plenty  of  elbow  room,  do 
consider  the  10  GHz  band.  On  any  warm 
weekend  there  nay  be  as  many  as  20  or  30 
operators  in  your  area  participating  in  some 
mountaintop  activity.  Use  a  separate  2  meter 
transceiver  for  coordinating  your  contacts,  or 
switch  over  to  a  relatively  small  horn,  point 
in  the  general  direction  of  suspected  activity, 
and  tune  around  looking  for  a  signal.  You 
might  be  surprised  at  what  you  heart 

Presently  Southern  California  ham  radio 
operators  have  their  sights  on  setting  a  new 
10  GHx  SSB  record  between  California  and 
Hawaii,  with  Paul  Lieb  KH6HME  up  and 


XLO-1 


2556MHL 
OUT 


L.O.  OUT  -  10JI24C;Hz. 


LX>.  IN  -  2556MHz. 


XRM-1 


LR  OUT  -  144MHt 
(TO  IF  RELAY) 


10368GHz.  IN 


APPLY  I3.SVDC  TO 


BOTH  FEEDTI1  ROUGHS 
AT  ALL  TIMES! 


I.F.  IN  -  144  MHz. 
{TO  IF  RELAY) 


10.224GHz.  LO  INPUT 


TM-1 


10J6SGHZ.  OUT 


4  US  APPLY  DURING 
—  TRANSMIT  ONLY 


Microwave 
Relay 


Figure  L  10  GHz  transverter  interconnect  diagram.  Courtesy  of  SSB  Electronic  USA, 


running  with  10  GHz  equipment.  While  10 
GHz  "experts"  say  it  can't  be  done  at  the 
200  mW  level,  time  wi!l  tell!  The  right  con* 
ditions  could  open  up  a  10,000  MHz  path 


like  no  one  has  ever  suspected  before. 

Come  on  up  to  10  GHz — there's  plenty  of 
elbow  room,  and  there's  no  shortage  of  pre- 
assembled  equipment. 


Build  a  Super-Horn  Antenna  for  10  GHz 


L 


With  the  concept  that  bigger  antennas  have 
more  gain,  I  though  it  would  be  fun  to  develop 
and  build  a  !l)  GHz  horn  antenna  with  a  lot  of 
gain  . .  .  one  that  would  just  fil  into  my  station 
wagon  for  mobile  microwave  use. 

From  the  10  GHz  antenna  bible,  the  RSGB 
VHFfUHF  Manual,  I  found  a  passage  which 
described  a  hom  antenna  as  a  "Waveguide  feed 
appropriate  to  the  frequency  (WR-90  wave- 
guide) which  is  smoothly  flared  in  both  planes 
so  that  a  wave  inside  the  guide  horn  can  expand 
in  an  orderly  marine  .  .  /'  In  other  words,  take 
the  usual  10  GHz  horn  and  extend  its  sides  in 
both  the  vertical  and  horizontal  planes. 

The  formula  is:  4itAB/l3 

(where  A  &  B  are  the  filial  aperture  di- 
mensions). Figure  2  describes  the  shape 
of  the  hom* 

Construction 

The  local  metal  shop  at  the  college  that  I 
teach  ham  classes  at  came  up  with  some  5052 
aluminum  sheet.  At  0.062"  thick,  it's  Just  rigid 


enough  to  hold  its  shape  out  to  an  exit  opening 
of  about  three  feet  on  a  side— just  anough  room 
to  fit  into  my  station  wagon's  rear  hatch  open- 
ing. 

We  fabricated  two  sheets  of  aluminum  into 
shape  using  a  pattern  press  break  for  nice  tight 
corners.  We  then  manipulated  both  sections  into 
place  for  a  perfect  extension  of  a  small  10  GHz 
horn  that  gave  us  good  results  tn  earlier  tests. 
We  confirmed  our  measurements  using  the  RS- 
GB formula  (see  above). 

The  next  step  in  the  fabrication  of  the  super 
horn  was  to  heli-arc  lhe  two  halves  together  at 
IOT000  degrees,  using  5356  welding  stock. 
Sanding  cleaned  up  the  joints  for  a  smooih  fin- 
ish on  the  inside  surfaces.  We  held  our  breath  to 
make  sure  the  entire  horn  would  keep  its  shape 
without  distorting  under  its  own  weight.  It  held 
up  fine  with  little  warp. 

We  attached  a  waveguide  feed  assembly,  pat- 
terned after  our  smal l-hom  sample.  A  small  file 
gave  us  an  almost  perfect  match  to  the  WR-90 


Figure  2.  Dimensions  and  calculations  for 
the  W  GHz  Super  Horn  antenna.  The  horn 
formula  appeared  in  the  RSGB  VHFfUHF 


Continued  on  page  77     manual. 
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Amateur  Software 

and  Hardware  for 

the  Commodore  User 


HRT-1 


ART-1 :  A  complete  interface  system  for  send 
and  receive  on  CWP  RTTY  (Baudot  &  ASCII)  and 
AM  TOR.  for  use  wrth  the  Commodore  64/128 
computer  Operating  program  on  disk  included 

$199,00 


AIR-1 :  A  complete  mterface  system  for  send 
and  receive  on  CW.  RTTY (Baudot  £  ASCII)  and 
AMTOR.  for  use  with  Commodore  VC-20 
Operating  program  in  ROM 

$99.95 


S  WL:  A  receive  only  cartridge  for  CW,  RTTY 
(Baudot  &  ASCII)  for  use  wllh  Commodore  84i 
12S,  Ope  rainy  program  in  ROM 

$69.95 


AIRPISK;  An  AiR-i  type  op- 
erating program  lor  use  with 
your  interlace  hardware.  Both 
VlC-20  and  C  64/128  programs 
on  one  disk  $39.95 

AiR-ROMr  Cartridge  version 
of  AIR  DISK  lor  C64/128  only 

$59.95 

MORSE 
COACH 


MORSE  COACH:  A  complete  teaching 
and  testing  program  for  learning  the  Morse 
code  in  a  cartridge 

FofC64orClZa  $49.95 

VEC  special  $39.95 


G  and  G     ELECTRONICS 

OF  MARYLAND 


8524  DAKOTA  DRIVE,    GAITHERSBURG,   MD    20877 

(301)  258-7373 


FastPacket  Ticket! 


^dcJtf  TWpj™  Winetta  Ccmmurucanoru  System  (jtamn) 

lhinking  about  the  move  to  packet?  At  Gracilis,  we've  got  your  ticket — Today 
and  tomorrow 

Using  our  dual -channel  PackeTwin  module  and  your  existing  IBM*- PC  or  com- 
p>tlible,  you  can  communicate  with  other  packet  radio  stations  throughout  the 
world  Send  mail,  download  files,  browse  data  bases,  or  just  talk  to  your  fnends 

When  you  order  our  PackeTwin  Wireless  Communications  System,  you'll  get  * 
plug- "n^ play  9600  baud  system*  complete  with  modem  and  palm- size  two  watt 
UHH  transcervtf  You  supply  the  PC  and  antenna  -Jf*  supply  (he  rest*  If  opera- 
lion  at  1200  or  2400  baud  is  desired,  plug- in  modems  can  be  ordered  for  direct 
connection  to  your  existing  transceiver  or  use  with  out  UHJ-  transceiver 

Consider  these  important  features,  . 

-  Dual -channel  operation  to  19  2kbps — with  a  single  channel  capable 
of  speeds  to  1Mbps  using  RS-422  connection  and  the  PC's  DMA 
channels 

*  Free  software  that  provides  access  to  existing  AX 2 5  and  newer 
TCP/IP  networks  includes  features  such  as  BBS  operation,  Mailbox. 
SYSOP  chav  and  file  transfer 

*  Free  product  software  and  firmware  updates 

For  information  contact  your  distributor,  or.. 


rAa\tr<  Cars 


77jt  new  name  tn  Packet  Radio 

623  PaJace  Street.  Aurora.  JL  60506    Ph:(7DB)  801-8800/FAX  (708)  844-0183 

Email:  mfo@ gracilis  com 

'BMIt  ■  r*gM*ridfri<l»iinirfc  of  mtmmmanti  fluim*ii  MacMn*>  «rt<    P*ci»1Wfn  to  ■  fridvnarir  of  Gr*alli,  tnc 
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B  &  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  DIAMOND  •  HUSTLER  •  HYGAIN  •  ICOM  •  KANTRONICS 


%  Radi 


^*        SERVICE 


SALES 

23040  Schoenherr,  Warren,  MI  48089 

OPEN  MQN-FR1 10-6,  SAT10-4,  SUK  CLOSED 

HAMS:  Prices  Do  Not  Include  Shying. 

Price  and  Availability  Subject  la 

Change  WJlfioitt "Nolfct 

Most  Orders  Shipped  Trie  Same  Day 

COD's  Welcome  ( W. DO  +  shipping) 


ORDERS  ONLY 
LOCAL  &  TECH 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 


LOOK  FOR  US 

AT  UPCOMING  SHOWS 

IN  1993! 


Come  in  for  new  stocking  staffers 


KENWOOD 


ICOM 


YAESU 


tec* 

TH^g* 

2M2  5WMJC«O40MEM 


TN-7BA 

2M/70CM  DUAL  BAND 

MOBILE  VHF/UHF 

TM-73ZA 

2P.W0CMDUAL  BAND 


1H-74IA 

2WTOCMr3  TRtBANDEFI 

HFEQUrFMEWT 


TS-140S 
HFCOMPGENCOV 

TS450S/AT 

HFQELCOMP  TUNER 

TS-S50/AT 

HF 12V  DEL  TUNER 


TH-741A 


T5-150SAT 


TS-SSCVAT 


ICtfSAT 

1 2* W  DEL  MICRO- 


EC  2£flA 
2M;$CANNER  HT 

JC-W2A 
2M/70CM  MICRO 

MOBILE  VHF/UHF 

IC229M 
2M45W2QMEM 

*c-24io 

2M/7CCM  45W  DEL 


IC-2410 


IOT3S 


HF  EQUIPMENT 

" 

1C-73S 

HF  DELUXE  COMPACT 

rSTSiZl 

~r  t  r   "v 

IC-765 

HF  DELUXE  TUNER  PS 


IC-763 


FT*41lE 

2»  25W 50 MEM CTCSS 

FT-47Q 
2M/7GCM2-5W50MEM 

MOBIL  F  VHFAJHF 

FT-5200 

2M/7QCM  DUAL  8AND 

FT-24D0H 

2M  SOW  LCD  CTCSS 

HfEQUJPMENT 

Hr  DEL  MOBILE 

FT-1000 

HFQSL  CATCHER" 


FT -5200 


FTWOAT 


FT-1QO0 


New  MFJ  Stocking  Staffers  for  X-Mas  —  Tuners,  Antennas  &  much  more 
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Number  5  on  your  Feedback 


The  23-Foot  Indoor  Antenna 

Make  an  effective  20  and  80  meter  apartment-dweller  antenna 


by  Richard  CX  Marris  G2BZQ 


Relocating  into  an  apartment  for  the  first 
lime  can  have  a  very  traumatic  effect. 
This,  of  course,  also  applies  to  any  other 
habitation  where  an  HF  outdoor  antenna  is 
not  permitted  or  is  physically  impossible  to 
erect. 

This  first  happened  to  me  (licensed  Tor 
too  many  years  to  remember  how  many) 
when,  over  30  years  ago,  new  employment 
meant  moving  the  QTH  at  regular  intervals, 
and  turned  me  into  an  apartment  dweller. 
Since  then  I've  tried  and  evolved  many 
apartment  antenna  types,  including  loops 
and  helicals. 

My  Solution 

With  just  23  feet  of  wire  across  a  room,  it 
is  possible  to  quickly  gel  onto  20  and  80  me- 
ters in  a  minimum  of  time  and  at  minimum 
cost. 

In  each  successive  QTH  move,  the  good 
old  23  feci  of  wire  has  always  been  used 
first,  to  get  G2BZQ  back  on  the  air  again 
w  iihin  a  few  hours  of  taking  up  the  new  resi- 
dence. 

Figure  1  shows  the  20  meier  version,  and 
Figure  2  that  for  80  meters.  Note  that  the 
same  23  feel  of  wire  (A-B)  is  used  for  both 
bands.  Assuming  that  your  transceiver  can 
be  placed  in  the  corner  of  a  room,  A-B  will 
consist  of  a  drop  down  of  about  four  feel  to 
your  rig,  and  the  remaining  19  feet  will  be 
hung  horizontally  diagonally  across  the 
room,  at  least  9"  below  the  ceiling.  White 
PVC  covered  stranded  hookup  wire  (#22 
gauge— Radio  Shack  #2784218)  should  be 
used  as  it  is  inconspicuous  against  a  white 
ceiling.  It  should  be  supported  by  nylon  fish- 
ing line  which  is  also  inconspicuous. 

This  antenna  should  be  kept  away  from 
electrical  wiring,  water  pipes,  etc.  Terminate 
with  a  small  plastic  ring  at  point  B,  leaving 
about  2"  of  bare  wire  hanging  down.  Sup- 
port  the  plastic  ring  to  the  room  corner  with 
10  lbs.  breaking  strain  nylon  fishing  line.  At 
the  other  corner  of  the  room,  support  the 
wire  to  thai  corner  with  fishing  line,  leaving 
a  drop  down  at  A  (about  four  feet),  which  is 
near  ihe  transceiver.  This  is  the  23-foot  an- 
tenna! 

For  20  Meters 

See  Figure  1 .  As  an  antenna  wire  is  in- 
creased in  length  above  1/4  wavelength 

long,  the  terminal  impedance  increases  to  a 
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Rafting  Line  1 

Fishing  Line 

A  to  B  Length  w  23  feet                                     ?.  0afe 
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.. 
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jr  Q-I$KT  1z  SO  23ft 

ToTX/ATU        1 

■^—                                                                         L    (See  Text) 
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Figure  L  A  23 -foot  indoor  antenna  for  20  meters:  la)  20  meter  amentia;  lb)  20  meter  helical 
ground* 


point  where  the  impedance  reaches  50  ohms. 
Unfortunately,  at  the  same  time  the  reac- 
tance has  also  increased,  but  can  be  tuned 
out  with  a  series  capacitor  (C  in  Figure  la). 
This  variable  capacitor  should  be  a  good 
quality  ceramic  type,  of  equivalent  size  to 
that  in  your  transmitter's  PA.  It  should  be 
mounted  in  a  plastic  box  with  a  large  diam- 
eter plastic  instrument  knob.  Coaxial  socket 
SKT1  can  be  connected  to  a  50-ohm  out- 
put having  a  pi  network  output,  using  a  short 
length  of  RG58  feedline*  Better  still,  an 
existing  20  meter  antenna  tuner  (ATU) 
can  be  inserted  between  SKT3  and  the  rig. 
This  will  help  eliminate  TVI. 


For  80  Meters 

Figure  2  shows  that  the  same  23  feet  of 
wire  is  used  for  80  meters,  with  the  addition 
of  a  vertical  end  helical  coil  L2  which,  in 
fact,  is  a  combined  loading  coil  and  radiating 
element  added  to  the  end  of  the  23-foot  wire 
(A~B). 

Using  22*  6"  of  the  same  PVC  covered 
wire,  wind  21  feet  helically  on  a  1/2"  diame- 
ter wood  dowel  or  plastic  tube,  spacing  the 
turns  over  a  width  of  3'  8".  A  tail  of  18u  will 
be  left  at  the  top  end  and,  fitted  with  a  strong 
clip,  it  can  be  attached  to  the  main  antenna 
wire  at  point  B.  It  will  be  necessary  to  fit  a 
suitable  wood  base  to  hold  L2  vertically. 
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A  to  B  Length  =  23  feet 
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*L  t  *  14  turns  of  10  guagc 
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-1/2*  dta.  form. 
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L  2  s  2 1  feet  of  22  gunge 
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wire,  wound  on  a  1/2*  dowel, 
evenly  •paced  over  3'fl" 
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Figure  2.  The  indoor  SO  meier  antenna. 


Feedback 


In  our  continuing  effort  to  present  the 
best  in  amateur  radio  features  and 
columns,  we  recognize  the  need  to  go  di- 
rectly to  the  source — you,  The  reader.  Arti* 
cles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/ 
column  and  are  also  listed  here.  These 
numbers  correspond  to  those  on  the  feed- 
back card  opposide  this  page.  On  the 
card,  please  check  the  box  which  honest- 
ly represents  your  opinion  of  each  article 
or  column. 

Do  we  really  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the 
lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  letter  to  the  edi- 
tor while  youVe  at  it  You  can  aios  enter 
your  QSL  in  our  QSL  of  the  Month  con- 
test. All  for  the  low,  low  price  of  29  cents? 
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The  23-Foot  Indoor  Antenna 

Continued  from  page  16 

At  the  transmitter  end  of  the  antenna  wire, 
a  simple  LC  ATU  matches  the  antenna  to 
your  rig.  The  ATU  should  be  built  into  a 
meial  box.  LI  consists  of  14  close-wound 
turns  of  18-gauge  enamel  copper  wire, 
wound  on  a  1.2"  diameter  PVC  form.  LI 
should  be  mounted  in  the  metal  box  with  at 
least  a  coil  diameter  of  clearance  away  from 
metal  work,  CI  should  be  a  good  quality 
variable  capacitor  of  300  pF  capacity,  or 
even  500  pF 

The  simple  ATU  consists  of  LI  +  C  + 
SKTl,  in  a  metal  box.  However,  an  existing 
good  LCT  T'  or  other  ATU,  could  be  used 
in  place  of  the  one  shown. 

Wire  length  A-Bt  plus  the  vertical  helical 
section  L2t  form  the  radiating  antenna.  L2 
should  be  mounted  vertically  and  fitted  with 
a  wood  base  to  support  it — it  should  be  at 
least  15"  clear  of  wails,  etc. 

Ground  Systems  for  20  and  SO  Meters 

Ground  connections  are  an  ongoing  prob- 
lem with  the  indoor  antenna.  If  there  is  a 
metal  water  pipe  close  to  the  TX,  then  a 
short  wire  stout  flex  can  be  clipped  to  it  to 
form  a  ground.  Do  not  connect  to  a  plastic 
water  pipe_  gas  pipes  or  electric  wiring 
conduit.  On  20  meters,  the  connecting 
lead  should  not  exceed  about  six  feet*  and 
on  80  meters  up  to  15/20  feet  should  be 
satisfactory. 

Figure  lb  shows  an  artificial  ground  for 
20  meters.  It  consists  of  36  feet  of  PVC  cov- 
ered stranded  wire  (Radio  Shack  #278-1218) 
helically  wound  around  a  six-foot  length  of 
5/8"  diameter  dowel  of  plastic  pipe.  The 
turns  should  be  spaced  to  fill  a  length  of  S'S" 
on  the  doweL  The  ends  of  the  winding  can 
be  secured  with  tape.  The  connecting  lead 
should  be  four  feet  long.  The  artificial 
ground  should  not  be  laid  on  the  floor,  but 
provided  with  supports  at  least  24"  high  and 
mounted  horizontally.  Various  positions  rel- 
ative to  the  antenna  should  be  tried  for  the 
besi  results. 

I  developed  an  excellent  artificial  ground 
for  20/80  meters  when  living  in  Minneapolis 
in  the  1970s.  The  operating  position  was 
near  a  very  large  metal-framed  double- 
glazed  window.  A  short  ground  lead  was 
clipped  to  the  metal  window  frame  and 
proved  to  be  most  effective  on  both  20  and 
80  meters.  I  have  since  tried  this  idea  at  oth- 
er locations.  No  doubt  it  formed  a  vertical 
ground  plane. 

Conclusion 

This  simple  23-foot  antenna  gives  an 
apart  mem  dweller  a  quick  and  effective  way 
of  working  on  the  20  and  80  meter  bands.  Of 
course,  the  higher  the  antenna  the  belter  the 
results.  I  have  worked  DX  on  20  meters  us- 
ing both  10  and  100  watts  CWt  and  up  to 
about  3,000  miles  on  80  meters.  However,  in 
the  interests  of  domestic  safely  and  TV! 
diminution,  a  low  power  TX  is  suggested 
no  more  than  20  watts* 
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Accurate  Low  Cost 

VSWR  Meter 

Convert  this  CB  accessory  for  1.8-450  MHz  operation 

by  Phil  Salas  AD5X 


Nothing  beats  a  good  VSYVR  meter  when 
it  comes  to  playing  around  with  new  an- 
tenna designs.  Unfortunately,  meters  that 
work  up  to  450  MHz  can  be  quite  expensive. 
This  article  describes  simple  modifications 
that  can  be  made  to  popular  CB-sryle  VSWR 
meters  to  enable  them  to  accurately  perform 
up  through  the  3/4-meter  ham  band. 

The  Meter 

Figure  I  shows  a  popular  CB-type  VSWR 
meter.  Made  by  many  different  manufactur- 
ers, they  use  an  internal  directional  coaxial 
coupler.  They  were  very  popular  up  until  a 
few  years  ago  when  the  transformer  type 
VSWR  meter  became  more  popular  (un- 
doubtedly due  to  their  lower  manufacturing 
cost).  The  CB-type  meter  is  widely  available 
at  swap  Tests,  and  can  be  had  for  very  little 
money.  1  paid  $5  for  mine  at  one  of  our  local 
electronic  sidewalk  sales. 

Upon  getting  home  with  this  unit,  I 
opened  it  up  and  was  very  impressed  with 
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Figure  /.  The  once-popular  CB-type  VSWR 
meter. 
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the  quality  of  the  coaxial  coupler  itself,  The 
total  internal  coupler  length  measured  five 
inches.  For  best  performance,  a  directional 
coupler  should  be  less  than  a  quarter  wave- 
length at  the  highest  frequency  used.  A  quar- 
ter wavelength  at  450  MHz  is  about  six  inch- 
es, so  it  appeared  there  was  some  potential 
here,  Unfortunately,  the  internal  components 
had  very  long  lead  lengths  and  were  poorly 
dressed.  Sure  enough,  a  precision  50  ohm 
load  measured  with  this  meter  showed  a  2:1 
VSWR  at  146  MHz,  and  a  2.8:1  VSWR  at 
445  MHz.  Obviously,  this  would  not  do. 

Modifying  the  CB-type  Meter 

Figure  2  is  an  internal  drawing  of  the 
VSWR  meter.  The  first  thing  I  did  was  re- 
move the  detector  diodes,  150  ohm  terminat- 
ing resistors,  and  bypass  capacitors.  I  then 
cleaned  out  all  excess  solder.  Next,  I  made 
new  bypass  capacitors  by  paralleling  good 
rectangular  ceramic  0.001  and  0.01  fiF  ca- 
pacitors, as  shown  in  Figure  3,  The  0,01  jiF 
capacitor  is  a  good  bypass  at  lower  frequen- 
cies, and  the  0,001  fiF  capacitor  is  a  good 
bypass  at  higher  fre- 
quencies.  Mount 
these  capacitors  di- 
rectly to  the  termi- 
nal strips  at  either 
end  of  the  coupler, 
attempting  to  make 
the  lead  lengths  as 
close  to  zero  as  pos- 
sible. 


Then  I  put  in  new  1/4  watt  150  ohm  resis- 
tors, as  shown  in  Figure  2.  Orient  these  resis- 
tors so  as  to  minimize  lead  length,  Also,  po- 
sition the  resistors  so  that  the  lead  lengths 
are  identical  on  both  resistors.  It  doesn't 
matter  too  much  if  there  is  some  lead  induc- 
tance, but  it's  important  that  the  lead  induc- 
tance on  both  resistors  be  the  same. 

Next,  I  put  in  two  new  IN34A  detector 
diodes  (available  from  Radio  Shack)  as 
shown.  Again,  orient  the  diodes  for  mini- 
mum lead  length  and  ensure  that  the  lead 
length  on  both  diodes  is  the  same. 

That's  all  there  is  to  iu  Now  for  some 
measurements. 

The  Results 

For  my  test  loads,  I  again  used  my  50- 
ohm  precision  termination,  a  75  ohm  F-type 
termination  with  a  F-to-PL-259  adapter,  a 
home-built  100  ohm  termination,  and  the 
Radio  Shack  RS  21-506  15  watt  DC-500 
MHz  dummy  load.  The  100  ohm  termination 
was  built  by  sliding  a  I  watt  100  ohm  metal 
oxide  resistor  (RS  271-152)  into  a  RG-fi  F- 


Results  at  445  MHz 

Measured  VSWR 

Expected  VSWR 

50  ohm  precision  load 

1.05:1 

1:1 

50  ohm  15  watt  RS  load 

1.10:1 

1:1 

75  ohm  TV  termination 

1.50:1 

1.5:1 

100  ohm  termination 

1.80:1 

2:1 

150  ohms 


1N34A 


1  SO  ohm 


i 


Figure  2.  An  internal  view  of  the  VSWR  merer,  showing  the  components  to  replace. 
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Figure  3.  Making  new  bypass  capacitors. 

56  connector  (RS  278-214),  A  I  watt  resis- 
tor fits  perfealy  imo  this  connector,  and  a 
1/2  watt  resistor  fits  perfectly  into  the  RG- 
59  F-59  connector  (RS  278-21 1).  The  mea- 
sured results  at  445  MHz  were  as  shown  in 
the  table. 

Not  bad!  These  results  are  certainly  accu- 
rate enough  for  virtually  anything  most 
hams  would  want  to  do.  Also,  I  was  able  to 
get  a  full-scale  forward  meter  deflection  at 
450  MHz  with  only  a  quarter  watt  of  trans- 
mit power 

I  have  described  a  means  of  modifying  a 
common  variety  CB-style  VSWR  meter 
such  that  ii  becomes  virtually  a  precision 
VSWR  meter  up  through  450  MHz.  The 
price  is  right  and  you'll  have  a  piece  of  test 
equipment  you II  be  proud  of. 
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CAN  YOU  SPOT  THE  ANTENNA? 


Neither  can  your  neighbors. 
At  fast  a  solution  to  antenna 
restrictions. The  Ventenna™ 
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vent  pipe,  and  you-  signal  really 
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An  Effective  160  Meter  Antenna 

How  to  build  one  on  a  small  residential  lot 

James  S-  Stanley  KA6MMQ 


Since  the  lime  of  the  year  had  arrived 
when  low  frequency  propagation  char- 
acteristics are  improving,  my  attention 

turned  to  finding  a  way  to  erect  an  effective 
yet  low  profile  antenna  for  160  meter  oper- 
ation. Since  we  live  on  a  small  residential 
lot.  approximately  100  feet  by  100  feet 
square,  my  options  were  limited.  After  re- 
viewing a  few, designs  from  several  anten- 
na reference  books,  it  looked  as  though  the 
"inverted  L"  Marconi  antenna  was  going  to 
be  the  only  practical  choice  given  the  space 
available. 

The  Marconi  L-Type 

A  typical  Marconi  L-iype  antenna  con- 
sists of  a  wire  which  is  1/4-wavelength 
overall  at  the  desired  operating  frequency. 
The  length  in  feet  is  determined  by  the  for- 
mula: 

234 

-p — =  length  (feet) 

rMMz 

The  usual  installation  of  a  wire  inverted 
L  antenna  for  160  meter  operation  consists 
of  two  support  poles  or  other  structures 
spaced  approximately  100  feet  apart.  Both 
supports  need  to  be  30  to  40  feet  overall  in 
height.  Figure  1  shows  a  vertical  elevation 
sketch  of  the  typical  L-type  antenna.  Note 
that  a  single  wire  is  used  to  form  the  radia- 
tor portion  of  the  example  antenna. 

I  chose  to  use  steel  mast  tubing,  sold  by 
Radio  Shack  in  10- foot  lengths,  to  act  as 


the  end  supports  for  the  antenna  system* 
The  feedpoint  had  to  be  located  near  the 
back  corner  of  our  property  so  1  used  the 
inside  wall  of  the  concrete  block  fence 
which  surrounds  our  back  yard  to  act  as  the 
only  support  for  the  30-foot  mast.  After 
drilling  the  concrete  wall  and  installing  ex- 
pansion bolts,  I  used  two  1-1/4"  electrical 
conduit  clamps  to  fasten  the  mast  to  the 
concrete.  The  installation  is  simple:  The 
conduit  clamps  hold  the  mast  lightly 
against  the  wall  up  to  approximately  seven 
feet  above  ground  level.  The  masts  have 
sufficient  tensile  strength  so  as  to  not 
break.  They  do,  however,  flex  a  bit  in  the 
wind,  The  other  30-foot  mast  is  anchored 
lo  the  outside  wall  of  our  house,  A  standard 
mounting  kiL  was  used  for  the  support.  Nei- 
ther mast  has  any  guy  wires  or  ropes  at- 
tached to  it  for  stabilization — tl  simply  was 
not  necessary. 

As  you  can  see  from  Figure  I,  ground 
radial  wires  are  required  in  order  to  achieve 
satisfactory  performance  from  the  typical  L 
antenna.  In  many  cases  like  mine  a  few  ra- 
dials  can  be  installed  but  the  number  and 
length  are  somewhat  limited.  The  basic 
rule  of  thumb  is  to  install  as  many  as  possi- 
ble that  are  l/4-wavelengdi  long  at  the  fre- 
quency of  interest.  My  antenna  system  has 
two  radials  that  are  135  feet  long  and  sev- 
eral more  that  are  shorter.  You  may  want  to 
bury  the  radials  to  protect  them. 

After  erecting  the  wire  as  shown,  I  made 


several  resistance/reactance  measurements 
at  frequencies  between  1,800  MHz  and 
2.000  MHz  by  using  an  RF  impedance 
bridge  connected  to  the  feedpoint  of  the  an- 
tenna, I  used  a  General  Radio  model  916A 
RF  bridge,  along  with  a  General  Radio 
1211  -C  unit  oscillator  as  a  signal  source.  I 
also  used  a  Kenwood  model  R-2000  receiv- 
er as  the  null  detector  for  the  test  setup.  The 
results  showed  that  the  feedpoint  resistance 
was  generally  quite  low,  approximately  10 
ohms  resistance  at  the  band  center,  which  is 
1.900  MHz,  This  presented  a  very  poor 
match  for  the  HF  transceiver  used  at  my 
station,  I  might  add  that  since  I  use  one  of 
those  newfangled  units  with  a  solid-state 
output  stage,  the  transceiver  is  designed  to 
fold  back  or  limit  output  power  if  the  SWR 
is  in  excess  of  1.5:1  in  order  to  protect  the 
output  transistors  from  damage.  1  consid- 
ered using  a  tuner,  but  since  the  coax  cable 
between  the  operating  position  and  the  an- 
tenna feedpoint  was  rather  long,  the  perfor- 
mance and  bandwidth  in  this  particular  in- 
stance would  be  quite  poor  Some  consider- 
ation was  also  given  to  installing  a  remote- 
ly controlled  matching  network  at  the  an- 
tenna feedpoint  and  running  the  control 
wiring  back  to  the  operating  position.  This 
option  seemed  too  complicated.  What  we 
really  needed  was  a  50- ohm  input 
impedance  for  the  antenna  so  that  standard 
RG-8  U  coax  could  be  used  between  the 
antenna  and  the  operating  position,  where 
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Figure  I.  Single-wire  Marconi  "inverted  L*  antenna. 
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Figure  2.  300-ohm  win- lead  Marconi  "inverted  L"  antenna. 
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the  transceiver  was  located. 

The  Twin-Lead  L  Antenna 

After  some  additional  investi- 
gation, I  found  a  design  for  an 
L~Lype  antenna  to  be  constructed 
from  300-ohm  TV-type  twin 
lead.  The  physical  dimensions 
were  to  be  approximately  the 
same  except  the  twin  lead  was  to 
be  used  to  form  a  loop,  similar 
to  a  folded  dipoie.  The  far  end  of 
the  twin  lead  was  to  be  shorted 
together  and  one  end  of  the  loop 
connected  to  ground  at  the  feed- 
point,  while  the  other  wire  was 
to  receive  the  power  from  the 
transceiver.  Figure  2  shows  a  di- 
agram of  the  "twin-lead  L,s  an- 
tenna. The  theory  of  this  type  of 
system  is  thai  the  twin  lead  acts 
as  an  impedance  transformer 
which  increases  the  "radiation 
resistance"  of  the  antenna,  which 
in  turn  helps  overcome  the  in- 
herent ground  system  losses. 
The  result  is  a  more  efficient  an- 
tenna and  a  higher  feedpoint 
impedance. 

After  disassembling  the  anten- 
na shown  in  Figure  1  and  replac- 
ing it  with  the  twin-lead  antenna 
shown  in  Figure  2  ,  we  repeated 
the  resistance/reactance  mea- 
surements and  found  that  the 
numbers  had  changed  signifi- 
cantly from  the  original  single- 
wire  unit.  The  following  results 
were  noted: 

Frequency  Resistance   Reactance 

1.800  MHz  110  ohms        -152  ohms 

1+9Q0MHz  100  ohms  -3  ohms 

2.000  MHz  190  ohms       +144  ohms 

While  these  values  depart 
from  the  ideal  50-ohm  figure  re- 
quired for  optimum  transceiver 
match,  they  represent  workable 
parameters  which  can  be  trans- 
formed to  50  ohms.  It  would  be 
expected  that  the  impedance 
measurements  obtained  would 
vary  somewhat  from  one  instal- 
lation to  another;  however,  in 
my  case,  the  center  of  the  band 
at  1.900  MHz  measured  100 
ohms  resistance  with  a  small 
amount  of  capacitive  reactance. 
A  review  of  transmission  line 
theory  shows  us  that  a  l/4-wave- 
length  section  of  transmission 
line,  when  presented  with  a  load 
other  than  the  nominal 
impedance  of  the  line,  will  act  as 
an  impedance  transformer  under 
the  mismatched  condition.  The 
impedance  inverting  property  of 
the  line  provides  a  good  match 
between  a  high-impedance  cir- 
cuit and  a  low-impedance  one.  1 
had  some  RG- 1 1  U  coaxial  cable 


on  hand  which  has  a  nominal 
characteristic  impedance  of  75 
ohms  and  decided  to  put  that  to  a 
good  use,  A  quarter  wavelength 
of  the  RG- 1 1  0  can  be  calculat- 
ed by  the  formula: 


1/4  wavelength  = 


246_ 


X  0.66 


In  this  equation,  the  value 
0,66  represents  the  velocity  fac- 
tor of  the  transmission  line, 

which  provides  a  correction  for 
the  line  propagation  characteris- 
tics when  compared  to  propaga- 
tion of  the  radio  wave  in  free 
space.  In  this  caseT  1  wanted  to 
optimize  the  antenna  for  1.900 
MHz  and  have  minimal  SWR 
present  at  the  edges  of  the  band, 
which  are  1 .800  MHz  and  2.000 
MHz.  So  what  we  arc  really 
talking  about  is  trying  to  make 
the  transceiver  operate  across 
200  kHz  of  spectrum.  The  actual 
length  of  RG-1 1  U  coaxial  cable 
worked  out  to  be  85.4  feet.  The 
cable  was  installed  as  shown  in 
Figure  2  and  the  resistance  and 
reactance  measurements  were 
repeated  for  the  three  frequen- 
cies previously  outlined. 

This  lime  the  antenna  bridge 
was  looking  at  the  antenna 
through  the  75-ohm  cable.  The 
following  results  were  noted: 


Figure  J,  Smith  chart  showing  SWR  versus  frequency  measurements 
taken  at  the  operating  position. 


Frequency 
1,800  MHz 
1.900  MHz 

2.000  MHz 


ResistanceReactance 

17  ohms        +18  ohms 
56  ohms  +2  ohms 

18  ohms  -9  ohms 


Due  to  the  physical  layout  of 
my  ham  shack  in  relation  to  the 
antenna  and  feedpoint,  I  needed 
approximately  120  feel  of  coax- 
ial cable  to  get  to  the  transceiver 
from  the  antenna  so  I  decided  to 
coil  up  most  of  the  75-ohm 
matching  section  and  then  install 
52-ohm  RG-8  U  coaxial  cable. 
Again  the  velocity  factor  was 
0.66.  I  was  a  bit  apprehensive 
about  the  potential  attenu- 
ation from  coaxial  cable  lengths 
this  long:  however,  after  consult- 
ing  one  of  my  textbooks,  I  deter- 
mined that  the  worst  case  loss 
was  0.45  dB  at  2.0  MH/,  assum- 
ing a  matched  condition  and  a 
total  cable  length  of  205  feet 
for  the  RG  H  and  RG  8  types. 
This  means  that  for  100  watts 
out  of  my  transceiver,  90  watts 
would  arrive  at  the  antenna, 
After  the  installation  of  the 
coaxial  cable  to  the  operating 
position  was  complete,  I  again 
connected  the  antenna  bridge 
and  noted  the  following  mea- 
surements; 
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IF  1ft  *  0  T*€N  tt  ■  1*  •  -1 
\f    IR  *  0  1*N  IR  *  1R  ■  -1 
MP  ■  {ATHfJV  /  H)}M:*  = 
IF  n   *=  -180  THE*  "P  *   "P 
\f   P  «  -3A0  THEN  MP  «  MP 
IF  P  <=  -540  *NtN  I*  »  HP 

y  ■  C90.6)  *  v  t  r  f   360 

Q  =  j  •  p.  |[  3  <t  9  TO 
If  1  4*0  THt*  ■  »  N  *  1 


P  ft  LP 

-  180 

-  180 

-  180 

o  =  a  « 


e  - 


IT 
IU 

iq 

E 

C 
0 
G 

i  ■  0 
CLS  I 
PRINT 
L6  PRfnT 
47  PtINT 
44  PRINT 

49  PR1HT 

50  PtIBT 

51  PtllVT 
S*  PilHT 

53  If  *l 

54  CLS   t 

55  PtINT 

56  If  BS 

57  CLS   : 
SB  ST STEM 


cm 

SORdT 
S0R<IU 
E   +   C 


M> 
11 

2 


I 

Z 


la) 

1Q) 


c 

□ 

PRINT 
PBIRT 
PRINT 
PHUT 
PRINT 
PftlHT 


HATCHED   TRANSMISSION   LINE  DELAY   = 
MISMATCHES   TflANS^I SS ION  llNf   DELAY   ^ 
TRA#SMISSTDN   I  INC    IN*UT    RESISTANCE    = 
TRANftlSSlQN    LIWE    1NP*JT    »E4C'ANCE    = 
TRM^CSSIQN   LIME    LENGTH  * 
AT    T4AH9IISSION   LIME   ll 


I-     Q- 


■- 
i 


P;   "Degrees" 
HP;   TJe^ree*' 
IR; 

1*3 

F«c- 

:   f 


VTCVIHG   SECT  I 
THEN   S4  Ej.SE    SS 


z    INPUT    * 
m    "y-    QP    A* 

GOTO   14 

:    INPUT  •     ENTER  *EW  DATA  A  iTERtAl     (T  flf  MJ-; 
^  -y"  Ol  tl  ■  ***  THEN  57  ELSE  GOTO  58 
GOTO  4 


Ol  LENGTI     i   T  Oft   N   >*;    *S 


Figure  4,  BASIC  program:  Mismatched  Transmission  Line, 


Frequency 

1.800  MHz 
h 900  MHz 
2.000  MHz 


ResistanceReactance 

24  ohms  -36  ohms 
49  ohms  +3  ohms 
48  ohms        -59  ohms 


These  final  resistance/reac- 
tance measurements  taken  ai  ihc 


operating  position  are  values 
which  can  be  easily  trans- 
formed to  50  ohms  by  using  a 
simple  matching  network  such 
as  an  L-iype  configuration.  For 
the  sake  of  visual  interpretation 
of  the  final  measurements.  J 
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CORPORATION 


9  Autry 

Irvine,  CA  9271 B 

(714J458-7S77 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  HUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
■xcept  RS  3A.  HS-4A,  RS  5A,  RS-4L  HS  5L 

•  MAINTAIN  REGULATION  &  LOW  RJPPLE at  Imv  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  tor  RS-3A 

•  ONE  YEAR  WARRANTY  *  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105-1 25  VAC 

•  OUTPUT  VOLTAGE:  118  VDC  t  0.05  volts 
{Internally  Adjustable:  IMS  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  {full  load  & 
low  fine! 

■  AH  units  available  in  220  VAC  input  voltage 
(except  lor  SL-HAi 


Colors  Continuous 

MODEL  Gray     Black     Duty  lAmpsI 

•  LOW  PROFILE  POWER  SUPPLY 
SL-11A  •  t  7 


JCS* 

(Amps) 


11 


Size  HNI 
H*W*D 


2tt  x  7^  x  m* 


Shipping 
WLilbsJ 


11 


Size  UN) 


Continuous  ICS* 

MODEL  Duly  (Amps)  (Amps)  H    W 

POWER  SUPPLIES  WjTH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  3ftxfiftx7'A 

RS-5L  4  5  31k  x  671x7*4 


Shipping 
WL  flbsl 

6 
7 


RM  SERIES 


MODEL  RM-35M 


Duty  [Amps) 
9 
25 
37 


19"  RACK  MOUN1   POWEF!  SUPPLIES 

Continuous 
MODEL 

RM-12A 
RM-35A 
RM-50A 
RM-60A 
*  Separate  Volt  and  Amp  Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


9 

25 

37 

50 


ICS* 

(Amps) 

12 
35 
50 
55 

12 

35 
50 
55 


Size  EiN) 

HxWxO 

5ftx19*8Vi 
5V<x  19x12  lh. 
5%  x  19  x  12ft 

7  x  19  x  12 

5%  x  19x8% 

5%  x  19  x12ft 

5Y*x19x12ft 

7  x  19  x  12ft 


Shipping 
WL  [lbs] 

16 

38 

50 

60 

16 

38 

50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 
RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

R&-35A 

RS^SOA 


Colon 
Gflf       Black 


Contains 

Doty  (Ahm) 

2.5 

3 

4 

5 

7.5 
9 
0 

16 
25 
37 


ICS' 

«A"pt) 
3 

4 
5 
7 

7 
10 
12 
12 
20 
35 
50 


Sin  (li| 
H  x  W  x  I 

3  x  4*  x  5* 

3%  x  61?  x  9 

zvt  x  m  x  Vk 

3»A  X  6ft  X  9 

4  X  7ft  X  10V* 
4  X  7ft  X  Wk 

4ft  x  8  x  9 

4  X  7ft  X  \m 

5  X  9  X  10ft 

5  X  11  X  11 

6  X  133*  X  11 


Shippifli 

m.  (iisj 

4 

5 
7 
9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


i^^^HH 


MODEL  RS-35M 


MODEL 

Switchatole  volt  and  Amp  meter 

RS-12M 

Separate  v alt  and  Amp  meters 
RS-2DM 

RS-35M 
RS-50M 


Cottiotflis 
Doty  {Amps) 

9 

16 
25 

37 


ICS* 

|Anps| 

12 


35 

50 


Sin  |IN| 

H  x  WxD 

4ft  x  8  x  9 

5  x  9  x  10ft 

5X11  X11 

6x  13^4  xll 


Shipping 

WL  |I|)S. | 

13 

18 
27 

46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

MODEL 

VS-12M 

VS-20M 
VS-35M 
VS-50M 


Coalition 

@118V0C  @1DVDC  @5VDC 

9               5  2 

16               9  4 

25             15  7 

37             22  10 


MODEL  VS-35M 


•  variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS-12S 
RS-20S 


Colon 
Gray        Slack 


Coniinuous 
Duty  (Amps] 

5 

7.5 

9 

16 


IC8- 

(Ampsl 

©13.8V 

12 

Sirt  |1N| 

H  x  W  x  0 

i 

4ft  x  8  x  9 

Siippioo 
Wl.  (lav) 

13 

20 

5  x  9  x  10ft 

20 

35 

5x  11  x  11 

29 

50 

6x  13%  x  11 

46 

36 

5ft  x  19  x  12ft 

38 

SO 

5ft  x  19  x  12ft 

50 

ICS4 

Alios 

7 

Size  (IN) 

H  x  W  x  o 

4  x  7ft  x  10* 

Shipping 
m.  (Ikt,| 

10 

10 

4  X  7ft  X  10* 

12 

12 

4ft  x  8  x  9 

13 

20 

5  x  9  x  10ft 

18 

MODEL  RS-12S 


4  ICS— Intermittent  Communication  Service  (50%  Duty  Cycle  5m  in.  on  5  min  off  J 


CIRCLE  16  ON  READER  SERVICE  CARD 


Quantity 
6 
1 

a 

i 

2 
500" 

85 
120' 

a 

20' 


Parts  List,  Antenna 

Description  Source 

10"  mast  sections  Radio  Shack 

Wall -mount  kit  Radio  Snack 

50'  lengths  3 00 -ohm  twinlead 

(to  be  spliced  together)  Radio  Shack 

G  round  rod  Radio  Shack 

Egg  insulator  pafcs  Radio  Shack 

#18  solid  tinned  copper  wire 

for  ground  radials  Pacer  Electronics 

RG 1 1  /U  75-ohm  coax  Pacer  Elect  ronics 

Belden  8237-lype 

RG  a/U  coax  Pacer  Electronics 

1-1/4"  concert  damps  Ace  Hardware 

5/1 6P  nyEon  rope  Ace  Hardware 


Part# 
15-843 
15-883 

15-1153 

15-530 

278-1335 


S6  Ohm  Cmi 

From  Hatching  HncHon 


3nnu 


fiO  Ohm  Con  To  Xnvr 


40OpF  IqIbJ 


OUMt  I p-l 

1  TMWpf  krta     -=± 


ClA 


T 


C7* 


Figure  5.  Simple  L  network  antenna  matching  unit. 


normalized  the  figures  shown  above  for 
50  ohms  and  plotted  them  on  a  Smith 
chart  (see  Figure  3)  with  a  1.5:1  and  2.0:1 
SWR  circle  also  drawn  on  the  graph.  As 
you  can  see  in  this  chart,  a  substantial  por- 
Lion  of  the  band  falls  within  the  2.0  region, 
and  approximately  40  kHz  cither  side  of 
the  band  center  at  1.900  MHz  falls  within 
the  1.5:1  region.  This  means  that  from 
I860  kHz  to  1940  kHz  my  solid-slate 
transceiver  will  produce  full  output  power 
without  any  additional  antenna  tuner  or 
ATU. 

Program  to  Predict  Impedance 

The  Marconi  L  antenna  characteristics 
can  vary  greatly  from  one  installation  to 
another.  It  should  be  understood  that,  de- 
pending upon  the  resistance  and  reactance 
of  the  antenna  feedpoint,  it  may  or  may  not 
be  necessary  to  use  exactly  1/4- wavelength 
or  -90  degrees  of  transmission  line  in  order 
to  obtain  a  satisfactory  match.  The  match- 
ing section  could  be  longer  or  shorter  for 
optimum  results. 

Since  a  certain  portion  of  this  project 
could  result  in  tedious  trial-and-error 
cutting  of  coaxial  lines,  given  the  varia- 
bles involved  from  one  installation  to 
another,  I  decided  prior  to  beginning  the 
work  to  write  a  simple  computer  pro- 
gram in  BASIC  to  predict  the  result- 
ing impedance  at  one  end  of  the  trans- 
mission tine  when  the  other  end  is  termi- 
nated with  an  impedance  other  then  the 
nominal  characteristic  impedance  of 
the  line. 

See  Figure  4  for  the  program  listing.  If 
you  care  to  enter  the  program  codes  for 
yourself,  it  should  only  require  a  few  min- 
utes of  time.  Also,  1  have  uploaded  the 
program  to  the  73  BBS  so  that  it  can  be 
downloaded  for  your  use.  The  program  is 
tilled  "Mismatched  Transmission  Line" 
and  will  operate  on  any  IBM  compatible 
computer.  I  should  point  out  that  the  pro- 
gram and  the  matching/impedance  trans- 
formation technology  is  applicable  at  any 
of  the  amateur  HF  frequencies  you  might 
be  interested  in. 
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Matching  Network 
Circuit 


Parts  List,  ATU 


Symbol 
S1 
S2 
Lt 


Rating  or  Value 

6A  @  250  VAC 

6A  ©  250  VAC 

5.4  uH 


Source 

Radio  Shack 

Radio  Shack 

Barker  &  Williamson 


Part* 

275-652 

275*652 

3052 


{16  turns  #14  solid  copper  wire  on  a  1 .5*  form,  six  turns  per  inch) 


Now  for  a  very 
simple  yet  effective 
matching  network 
which  will  enable 
you  to  operate  across 

the  entire  band  from  1,800  to  2.000  MHz 
without  making  adjustments.  That's  right, 
no  knobs  to  turn  or  tweak! 

The  circuit  shown  in  Figure  5  has  a  basic 
ATU  consisting  of  a  single  series  inductor 
with  two  fixed  shunt  capacitors*  either  of 
which  can  be  selected  by  switch  S2,  When 
operating  in  the  bypass  mode  the  unit  is  out 
of  the  circuit  and*  as  I  mentioned  earlier, 
the  transceiver  will  put  out  full  power  from 
1860  kHz  to  1940  kHz.  If  operation  below 
I860  kHz  is  desired,  the  ATU  is  switched 
in  circuit  and  switch  S2  is  placed  in  the  1.8 
MHz  position.  If  operation  above  1940 
kHz  is  desired,  switch  S2  is  placed  in  the 
2,0  MHz  position.  It  is  important  to  under- 
stand that  the  design  criteria  for  this  circuit 
was  only  to  keep  the  SWR  at  substantially 
less  than  1.5:1  at  all  portions  of  the  band, 
not  to  effect  an  absolute  1:1  match  at  any 
frequency. 

If  you  examine  one  of  the  many  graphs 
published  in  the  various  antenna  textbooks, 
it  is  evident  that  the  loss  in  transmitted 
power  at  an  SWR  of  1 .5:1  is  only  4%,  That 
amount  of  loss  is  insignificant  and  will  pro- 
duce no  perceptible  change  in  the  received 
signal  from  your  station.  If  you  must  have 
a  1:1  SWR  at  whatever  frequency  you  hap- 
pen to  be  operating  on,  I  suggest  you  use  a 
standard  ATU  or  transrnatch,  such  as  the 
SPC  design.  These  are  described  in  various 
antenna  textbooks  and  are  also  for  sale 
commercially  from  several  equipment 
manufacturers.  In  that  case,  you  may  omit 
this  ATU  from  the  circuit.  The  ATU  is  de- 
signed to  handle  100  watts  CW  or  RTTY 
continuously,  without  heating  or  other 
problems.  However,  if  you  plan  to  operate 
with  power  levels  in  excess  of  100  watts, 
you  may  wish  to  construct  the  matching 
network  with  components  that  have  a  high- 
er voltage  and  or  current  rating. 


Symbol  Rating  or  Value 

C1 A  ARCO  DM19  500-volt  680  pF 

CI  B  ARCO  DM1 9  500-volt  820  pF 

C2A  ARCO  DM1 5  500-volt  200  pF 

C2B  ARCO  DMi  5  500-volt  200  pF 

Barker  &  Williamson,  10  Canal  Street,  Bristol  PA  19007. 
Circuit  Specialists,  RO.  Box  3047.  ScQtiSdale  AZ  85271 . 
Pacer  Electronics,  1630  W.  12lh  Place,  Tempe  AZ  85281 


Source 

Circuit  Specialists 
Circuit  Specialists 
Circuit  Specialists 
Circuit  Specialists 


Construction  Techniques 

As  far  as  construction  techniques  go,  1 
constructed  my  ATU  on  a  small  metal  plate 
and  mounted  it  on  the  wall  of  my  shack  so 
that  it  was  out  of  the  way.  If  you  want  to 
gel  fancy,  you  could  put  the  circuit  in  a 
metal  box  with  coax  connectors. 

There  you  have  it,  operation  across  the 
entire  160  meter  band,  with  no  remote  mo- 
tor controlled  antenna  matching  units  or 
other  complicated  devices.  In  fact,  most  of 
the  matching  is  accomplished  by  the  selec- 
tion of  coaxial  cable  lengths  and  types.  The 
coaxial  cable  is  a  necessity  in  order  to  con- 
nect the  antenna  feedpoint  to  the  transceiv- 
er, so  why  not  let  it  solve  the  impedance 
matching  problems  also?  The  RF 
impedance  bridge  and  oscillator  I  used  to 
make  the  resistance  and  reactance  measure- 
ments were  purchased  surplus  for  a  modest 
price.  There  are  also  several  new  solid- 
state  units  on  the  market  which  have  the 
generator  and  detector  self-contained;  one 
even  has  a  frequency  counter  built  into  it. 

One  last  note:  I  have  enjoyed  many  con- 
tacts on  160  meters  since  installing  this  an- 
tenna and  matching  system.  At  night,  I  am 
consistently  able  to  work  other  stations  all 
over  the  country  and  receive  good  signal 
reports,  with  only  100  watts  out  of  the 
transceiver. 


References: 

Antennas ,  2nd  edition,  by  John  D,  Kraus 
W8JK. 

Radio  Handbook,  23rd  edition,  by  William 
LOrrW6SAL 

Radio  Data  Reference  Book,  5th  edition, 
G.R.  Jcssop  G6JP. 

Antenna  Engineering  Handbook,  2nd  edi- 
tion, Johnson  and  Jasik, 


RAMSEY  ELECTRONICS 


COM3 
$2995" 


2  WAV  RADIO 

SERVICE  MONITOR 

^OM3.  the  worlds  most  popular  low-cost  server  rnorv- 
«.  For  Shop*  0*)  V  Small .  tfl»  COM-3  defcvefS  Mv*V*J 
^pah*lw«  tor  ft  (arcane  pr.«  -ana  tv  ie*  1*4**  pro- 
jam  a#ow*  you  to  own  a  COW-  3  *y  toss  ttian  $3.00  *  day 
-eati^es  "Direct  entry  keyboard  win  programmable 
nemoty  'Audio  <S  transmitter  *rpijueney  counter  *LED  bai 
3ropn  TetjLri?nicy/©rror  deviation  ov&ptay  "0.1 -TO .000  \iV 
jjipui  icwjks  »High  receive  sensitivity,  less  than  &  uV 
■  1 00  k  Hr  t d  999 999S  MM*  »Cont<n  uous  frequency  covet- 
igt?  »Tr3fi$rnil  projection,  up  lo  100  waifs  *CTS  tone 
mcoder.  I  kHjand  external  modulation. 


RSG-10 
$2495" 


SYNTHESIZED 
SIGNAL  GENERATOR 

FinaJry  a  tOiKosa  lab  quality  S*gnal  generator— a  true 
aUtrnaiw*  hi  the  S7.00G  generators  The  ftSG-SO  is  * 
tan)  «o*irtfl  but  easy  to  toe  generator  deal  tor  (h*  lab 
as  vw^  as  tor  production  l»'  Leased  KM  leas  than  13-  00  a 
day  F«u#«  •  i  CO  hJ-te  to  99y  Mrti*  iQO  Hz  r^oiji^iG 
500  MHz.  200  Hz  above  •  t»lo  -  lOdBm output  range 
*0  l  dB  ouLpur  resolution  *AM  and  FM  moduianan  *20 
programmable  memories  ■Oulpul  selection  in  volts,  dS. 
dBrn  wrth  instani  conversion  between  unils  BRF  output 
reverse  power  protected  *LED  display  ot  all  parame- 
ters— no  analog  guesswof kf 


FREQUENCY  COUNTERS 


IT-70  7  DIGIT  525  MHz 


CT-90  9  DIGIT  600  MHz       CT- 125  9  DIGIT  1.2  GHz 


iamsey  Electronics  nas  been  manufacturing  dec- 
omc  test  gear  tor  over  10  years  and  is  recognized  lor 
s  lab  quality  products  al  breakthrough  prices.  All-  ol 
ur  counters  carry  a  Soil  ono-yrsAr  warranty  on  pads 
nd  labor.  We  lake  great  prion  in  being  the  Jargast 
lanulacturer  of  low-cost  counters  m  the  entire 

.S  A  Compare  specifications  Our  counters  are  fuH- 
■  atured,  from  audio  lo  UHF,  with  F£T  nifih 
ipedanco  input,  proper  wave  shaping  circuitry,  and 
jrabte  high  quality  epoty  glass  plated-lhru  PC 
sard  construction.  AS  uruts  ire  lQ0*fc  manufactured 

tneUSA  AH  counters  feature  t  Oppm 


NEW  CT-250  2.5  6HZ 


ACCESSORIES  FDR  COUNTERS 

Telescopic  ship  antenna—  SNC  plog.  WA-TO 

High  impedance  probe,  light  loading,  HP-1 
Low-pass  probe,  audio  use,  LP-T  .  .... 

Direct  probe,  general  purpose  use.  DC-1 
Tit  bail,  elevates  counter  for  easy  v»ewtng,  m?0 
Rechargeable infernal  battery  pac*.  BP-* 
CT-90  own  iifneoase,  0  1  ppm  accuracy,  QV-1 


$1 1 .95 

$  16.9b 

$1695 

516.95 

$9  95 

S6-96 

50  95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 

CT-SO 


CT-70 


CT-90 


CT-12S 


CT-250 


PS1« 


FRgQ.  RANffE 


2tik^600MHr 


20HJ-55OMH* 


1  OH;- 500  MHz 


!0Hz-1,J5GHz 


lOtfz-ZSGH* 
typically  3  0  GH* 


10  MHz- 1  SfJMi, 
OWideby  trjQO 


SENSITIVITY 


<  55  mV  to  500  MHz 


<:&ClmVio  ISO  MHz 


■cTOmVio  l&OMHz 
<  150  mV  lo  600  MHz 


<25mVro50MHz 

<15mVio  500MHz 
ctOOmYto  1  GHz 


<25mVlo50MHj 
ctOmVlo  t  GHz 
<50mVlo2  5GHz 


<50mV 


SPEED  RAOAR 

$89.95 

complete  kit 

SG-7 


w  loW'Coal  microwave  Doppler 
ar  kn  "clocks"  cars, planes .  boats. 
seSp  b«kt»a  cr  any  large  moving  ob- 
.ii  2  6  GHz  with  up  lo 
LED  digital  readoul 
I  in  mJes  per  hour,  Uo- 
srs  per  nouf  Of  fee*  pet  s#COnd' 
phone  oucpuf  aaowstor  isteMig  to 
jat  doppler  shift  Lisas  t*o  l  *  00*- 
cans  tor  inVewia  (not  mciubftd> 
■  runs  on  T2  VDC  Easy  to  bu*J— 
ncrowava  Ctfcudry  a  PC  slnpfcna 
i  plastic  case  with  speedy  graph- 
ic* a  proleswonaJ  loo*  Avery  use- 
ind  TuR-of-fun  kit. 


ROW  AVE 
RU5ION  ALAflAl 
3^1  microwave  Doppler 
sor  thai  witl  delect  a  hu- 
i  as  fares  10  tee!  away 
eam  on  i  3  GHz.  and  a 
affedad  by  rtcai,  fagnt  or 
HXwns  Dhves  up  to  TOO 
output  normaty  open  or 
ed.runsoflT2  VDC 
>plele  ht MD-3     ST995 


JE DECODER 

nwlflle  loJi-tr  dacodar 

5inqta  K  toird  Fea- 

JiO0-&0rjd  Hj  at»- 

hIl;  range  -a  2tHum 

esssi  Nr  loutMmt 
ilfSxiwr,  ^$K.  at 

S53  Of  ^M3  B  t  SL8- 

eatB9B0«f  %B9n 
ZwRs 

SBHULTO-t   1BJS 


tLESTK 

iK>c*mg  J*;^1  Blmk^ 

LED  allracts  vie- 

to  p-;>  up  mno- 

-lookmg  can— 

watch  Iha  fun' 

l  Tor  ofdee  desks, 

es.  nosey  know- 

kit  ?:-:- 


DIGITS 


B 


9 


RESOLUTION 


.ERJCiE 


T  ttz,  10H; 


1  Hz,  TpHj.  TOO  Hz 


0 


t  Hz.  10  Hz.  100Hz 
1  HZ,  1  Hz,  10  Hi 


0  1H7.  THx.  10  Hz 


Convert 
10 1.9  0Hz 


BROADBAND 
PREAMP 


Boost  those  weak  signals  lo  youi 

scanner,  J\f,  shortwave  radio  or  fre- 
quency counter  Flat  25  OB  gain,  1  (o 
lOOOMHi  SdBWF.eNCconneclora. 
Runs  on  12  VDC  or  110  VAC 
PR-2.  wirod  Includes  AC  adapter 
*59  55 


Easy  lo  burtd  posssransp  *tas  i  time* 
ponergain.  1W  m  aWout.  2Wm, 
1fiWouu5WiSior40Wout  Sams 
amp  as  featured  m  many  ham  mag- 
azine amdes  Compteie  with  ai 
parts ,  less  case  and  T-p  rel  ay 
PA-1 .  40W  pwr  amp  kit  $$*  95 

TR-l.HF  sanaed  T-R  relay  Ml    Si  1.95 


MUSIC  MACHINE 

Nttu  kii  Thar  will  rjrflduce  25  diHer- 
ent  ;U«iC3J  and  popuiir  tunas 
ffkfi  3  oacnJwne  sounda  Lots  et 
Vi  tor  OHrvtS,  shoo,  *f  Hare  w- 
vitch  ariQf3i.TacbOM»  *•£ 
fferM  or  3V  beaery  or  wfl  kan^ 
Igrsw  F<gijs  tpietar  i&j^t 
and  ac.-js»abe  mpc  re  ?k-v 
43r  ;-..  :asa  ^'  ka  l  sVssslell 
HsnedkHA. 

Oompinu.uy^  c+» 

Can  4  Hnoii  sat.  cmu-s    n  £  as 


VOICE  ACTIVATED 

SWITCH 

Vo<c*  acllvaied 

Swilch  kJI   provider 

switched  Ouipul  with 

current  capability  up 

to  TOO  rnA  Can  dnve 

relays,  iigms   LEO,  or 

even  a  lap*  recopder 

motor    Runs  on  9 

VDC 

VS-i  k«  S6-95 


LIGHT  BEAM 
COMMUNICATORS 
Tra^ismilii  ilgdifl  Ower 

■nfrarod  beam  up  lo 
30'—  use  elmpJe  lens- 
es to  go  up  io  V*  mile  I 
Hum  free,  uses  30 kH* 
carrier  Gr ear  lor  wtre- 
Je ss  earphones  or  un- 
deteciaole  'bug  " 
Trananuttor  #  recesv- 
e*  set.  IBM      $19  95 


SI  09  95 


$13995 


$109  95 


$169.95 


S249B5 


S39  95 


Hi  WIRELESS 
JOTS 


.-H  3 
SHOWN 


Pick  the  unrt  lhal's  right  for  you  AL 
units  tranamil  stable  signal  In  80- 
1 06  MHz  FM  band  up  lo  300'  except 
for  hi  power  FM-vJ  thai  goes  up  lo 
1/2  mde 

FM-1  basic  una £5  95 

FM-2.  as  shove  but  w<h  added 


IJBHll  preamp 


S795 


RM-a.  long  range,  high  power  eeth 
very  sensanre  audk>  sector  pcfca 
upvDKentOaway  114  95 

MC- 1 ,  rtsnasture  sensewe  m*acar  ■ 
lndgefarFM'1.2  4.  .  .  52  05 


PACKET  RADJO 

Two  rww  versions  are  available 
lor  the  Commodore  64  [P-6MJ 
or  the  IBM  PC  (P-iBM)  Easy  as- 
semhty  140  TUNING"  ln- 
ckjdes  FREE  oak  software.  PC 
Boa-?  and  PuR  DoCi^nMiac^ 


KIT       P-64A 

CASE  CPK 


LO  NOISE  PHEAMPS 
Mate  thai  reciever  come 
ALIVE1  Smafl  size  lor  easy 
■nsiailaiton  wtth  Hi-Q  tuned 
-npji  tor  peak  peHormance 
EKceaem  gain  and  noksa  lig- 
\ft — guaranteed  to  improve 
recepnon1!  Specify  band 
2M— PR-10,  220  MHt-PR- 
20,  440  MHz—  PP-40 
Eacbitir  H7  9S 


TELEPHONE 
TRANSMITTER 
Mini-sized  with  profes- 
sional performance 
Self-powered  Irom 
phone  line,  transmits 
in  FM  broadcast  band 
up  ".&  ' *  mJe.  lnstaii§ 
easily  anywhere  on 
phone  tine  or  msid* 


»ia  » 


NEW 


PB-i  Uc 


FM  RADIO 

Full  tn*dged  superhel. 
microvoJL  sensiiivny 
IC  docecior  and  107 
Wii  IF    Tunea  Std 
FM  broadcast  band  aa 
well  as  large  portions 
oi  each  end  IdeaHor 
bug"  receiver,  hob- 
by « i  peri  men  is  or 
even  u  FM  raow^ 
FR-IU  $19  95 


SPEAKER  PHONE 

Talk  on  the  phone  hands-Tree,  great  to  put  in 
shop  or  shack,  press  the  button  lo  answer— no 
actual  phone  needed  Works  same  as  commer- 
ce! units  Ta*  from  mywhefe  m  room,  phone 
tint  powered — no  battery  needed  Super  for 
larhif*  and  conference  calls  o*  buy  I  wo  for 
hanoVbne  rtcrcom1  Add  our  case  sen  tor  a  pro 
loot 
SP-I  S29  96        Caae-CSP  tt£J6 


SUPER  SLEUTH 
A  super  sensitive  am- 
piiliOl  which  will  pick 
up  a  pin  drop  al  IS 
Icet!  Great  lor  moni- 
loring  baby's  room  or 
as  general  purpose 
ampfifier  FuH2Wrms 
output  Runs  on  5  to 
i5  volts,  uses  0-4$ 
ohm  speaker 
BN9hiT  SO  95 


BROADBAND 
PREAMP 

Very  popular  sensitive 
all-purpose  preamp. 
ideal  for  scanner, 
TVs,  VHFAjHr  rrga, 
counters.  Lo  nd-tse,  20 
OS  aain.  100  kHa-l 
GHz,  9V-12  VDC  Op- 


$1495 


•2  METERS 
•223  MHz 
•440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SYNTHESIZED — NO  CflYSTAt-S 


Ramsey  breaks  me  price  barrier  on  FM  ngs1  The  FX  is  ideal  lor 
portable  or  mobfte  Tna  wide  frequency  coverage  and  programmable  na- 
peator  spirts  makes  the  FX  the  perfect  rig  for  Amateur,  CAP  or  MARS 
applications-  Packeleers  really  apprecielo  the  dedicated  packet  port, 

'  TRUE-FM"  SFgnal  and  almost  instant  T/R  switching  High  spcorl  piiuket? 
...  .No  problem.  Twelve  diode  programmed  channels,  5W  RF  oulpuE, 
sanaltlve  dual  conversion  receiver  and  proven  EASY  assembly  Why  pay 
more  lor  a  used  foreign  rig  when  you  can  have  one  AMERICAN  MADE  J  by 
youj  tor  less  Comes  complete  less  case  and  speaker  mike  Order  our 
matching  case  and  knob  sat  tor  that  pro  took 


$149 


95 


FX  14«  lot  (2  Meters) 
Fx-2z3k*  jt*  Messrs} 
FX-440  lot  f  3»  Meters} 
case  set 


,   .  w  • 


1149  95 
1 1*9  95 
tfflB  95 
S  2495 


2  MTR  &  220  BOOSTER  AMP 

Here's  n  great  booster  lor  any  2  meter  or  220  MHz  band-held  unit 

These  power  boosters  deliver  over  30  wans  ol  ouipul.  allowing  you  to 

hit  ihe  repeater's  Full1  quieling  while  the  low  unim-  iiin^mp  remarkably 

improves  receotion.  Ramsay  Electronics  has  sold  thousands  of  2  metar 

amp  kits,  but  now  we  offer  completely  wired  end  lesled  2  meter,  as  well 

as  220  MM;,  units  Both  have  all  the  features  ol  tne  hjgh-pneed  boost 

ers  al  a  Irachon  of  the  cosl 

PA-102  MTR  POWER  BOOSTER  (10  X  power  gain) 

FuMy  *nrec  s  tested 

PA-20220MHiPOW£  JX| 

Ft4ywinM*l 


m 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40, 00M 
CW  TRANSMITTERS 


Join  the  lun  on  QRPf  Thousands  Of  these  mmn-ngs  have 
been  SOU  and  ions  of  DX  contacts  have  been  made 
Imagine  worittng  Eastern  Europe  with  a  S30  franamrt- 
ter— that's  ham  radu  at  its  best1  These  CW  ngs  are  ideal 
u  me  fecervers  al  ngra  They  have  two^pos*qn 
crys&ri  control  (one  popular  QflP  XTAL  mdud- 
eo"l.  one  wam  outpu!  and  buitt-m  antenna  swech  Runs  on 
T2VDC  Add  our  matching  case  and  knob  set  to*  *  hand- 
some firohed  took. 

Your  choice  ol  bands  ...        (29  95 

(Specify  band:  ORP  20,  30. 40  or  80) 
Matching  casa  £  knob  sei,  CORP   $12,95 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  within  an  hour  of  receiving  this  kit! 
Easy-to-buto  kit  has  stoeione  osciHatar..  speed  control 
ana  keys  most  any  transmitter  RunstorntonthaoneOV 
bahery  29-page  manual  grves  toeas  on  matong  you* 
own  key  tor  aura  savtngs  Add  our  makrtwig  case  ser 
for  complete  station  toon. 

CW-7  *  it  ^ . . .  .  s24  95- 

Mailing  case  knob  set.  CCW Si2» 


20, 30, 40,  ROM 
Ml  Mode  RECEIVERS 


Bu4d  your  own  mini  ham  station.  Sensitive  af-mode 
AM.  CW,  SS6  receivers  use  deect  conversion  design 
**h  NH02  IC  as  leatur ed  m  QST  and  ARRL  heAd- 
booaa  Very  sensieve  varactor  tuned  over  entrs  band 
Plenty  of  speaker  volume  Run*  on  9V  battery  Very 
EASY  to  t*jM  tots  of  lun  and  rducaborui  ideal  tor 
begmnef  or  oto  pro  f*ew  30-page  manual  Add  The  case 
sei  Ick  wee- lined  professional  took 

Your  choice  ol  bands .      £29-95 

(Specify  band:  HR-20,  HP  -30.  HFt-40.  HR-flO) 
Matching  -case  fi  knob  set.  CHR       *12  95 


2,6,  10  MTR,  220 
FM  RECEIVERS 


ACTIVE  ANTENNA 


Cramped  For  space?  Get  tongwlrc  performance  with 
this  desktop  anionna.  Properly  designed  unii  has  dual 
HFand  VKFcircuiiry  andbuill-m  whipanienna,  as  well 
as  e*i>TiMi  ^ck.  RF  gain  control  and  9V  operation 
makes  unit  ideal  for  SvYLs,  traveling  hams  or  scanner 
buffs  who  need  hotter  reception.  The  matching  case 
and  knoD  sei  gives  the  urn!  a  hundred  doaar  took1 

AA-7  Kf  S24  95 

Matching  cwftknob  set-  CAA  lt2  95 


SPEECH  SCRAMBLER 


Communicate  m  total  privacy  over  phone  or  radto  tot 
features  lui  duplex  operaton  usmg  frequency  inver- 
sion Both  mike  and  speaker  or  line  in/out  connections 
Easy  hookup  to  any  radio,  and  telephone  use  requires 

no  direct  connection^  Easy  to  build  2  IC  circuit  Can  also 
be  used  to  de&crambfe  many  2- way  radio  signals  Fin- 
ish  your  kit  oft  with  the  handsome  case  &  knob  sot. 

SS-7klt   .  (29.96 

Matchmgcaae&knohseL,  CSS      $32  9S 


SHORTWAVE  RECEIVER 


K  \}t  •;  ■ ,  i  r  1 1  ■  ar  o  n  l  he  loca  ■ '  o  i n*  1 1  el  nana,  mo  n  it  or  i 
check  ou1  the  weather  or  just  pi  Bin  tisten  around  These 
sen  si  1 1  vo  superhat  raceivsrs  a  jo  |ust  the  lickot  They  tune 
any  5  MHi  portion  of  the  band  and  have  smooth  varactor 
tuning,  dual  conversion  wilh  ceramic  IF  tillers .  AFC.  ad- 
justable1 s*i  uelch  and  plenty  ot  speaker  volume  Runs  Oh 
9V  battery  and  performance  thaf  rivals  the  big  rigs'  For  a 
complete  finished  pro  took,  add  our  matching  case  and 
knob  set  wan  screened  graphics. 
FM  communications  reeswvr  ka  (39  9$ 

Speafy  band  Fft  146  £2m|,  FRfj  (&mh  FITtO  tlOmp-  FB- 

220i220Mrtar| 
Maicn-ng  case  S  knob  se:  CFR  (12  95 


FM  STEREO  TRANSMITTER 


Run  your  Own  sioreo  FM  sin  lion1  Transmit  a  stable  signal 
in  the  standard  FM  broadcast  band  throughout  Ihe  house, 
dorm  or  neighborhood.  Connects  easily  to  line  outputs  on 
CD  player,  tape  decks,  eic  Runs  on  SV  battery,  has 
internal  whip  antenna  and  external  antenna  jack  Add  our 
case  sei  for  a  'station  "  took' 

FM-IQkrt  ..  1»36 

Matching  tase  set  CFM  $12  95 


AIRCRAFT  RCVR 


Fantastic  receiver  thai  captures  tne  world  with  |uet  a 
12"  antenna?  Can  receive  any  SJIHl  portion  irom  4-11 
MHz  True  superhet  has  smooth  varactor  tuning,  AGC, 
RF  gain  control  plenty  of  speaker  volume  and  runs  on  a 
9V  battery  Fascinating  Scout,  school  or  club  projoci 
provides  hours  of  tun  for  even  the  most  serious  pxer 
For  tne  car,  conside*  our  shortwave  converter  Two 
swrtchabfe  bands  fn  3-22  UKr  rangel.  each  t  Mrir 
wide—  t  unabfe  on  your  car  rackodiai  Add  some  msttesi 
10  your  dm*  home* 
Shortwave  reosiver  kit,  SRI 
Shortwave  converter  kit.  SO 
Metaling  case  set  for  SRI.  CSR 
Matching  case  set  tor  SCt.CSC 


*2V95 

S27  95 

$T2  95 
S1295 


Hear  e»citing  aircralt  communications — pick  up  planes 
up  to  100  rniies  awayi  Receives  110-136  MHz  AW  sir 
band  smooth  varactor  Tuning  superhel  with  AGC,  ce- 
ram-c  Mi*f  sfaustabfe  squeich  c«ce*ient  sensitivity  and 
lots  of  speaker  volume  Runs  on  9V  battery  Great  tor  ar 
sMows  or  rust  hanging  around  the  awpon'  New  K^page 
manual  detaAv  p*oi  tafc  too  Add  case  set  tor  -  pro" 
took 

AR-i  kfl  ...         S24J6 

Matching  case  set  CAR  1 12  96 


SA-7lot 


TEPW5  S*ii»lir1io-fi5uatan1c-i»d  t*«mkne  lor'ifj 
days.  It  not  yii-asfcpd  relum  in  niiipin.il  1mm  rot  iv- 
furie .  *  Add  S^  ?S  Tor  ihnppli*g,  Mriufhntf  and  id' 
SM rain:?.  +f  Qr  rareiqnordfl'K  Bdd  ZU^U  Idr  aurlmr.wf 
man.  "COO  (U.S,  tm|V)  add  Si  M-  *  Ordtm 
u^f!TSJ0.*dn-iJ.Dn  *NVfMie»nn.tdd7H 

S*1p*  !»■    'W-eH-^  parti  w*rrarrt»  Slt%i\  pjilt 
*1  y*#f  p*n*  t  l*t»i  wmy  on  wn*dL>n-ll. 

RAMSEY  ELECTRONICS,  INC. 


^  PHONE  ORDERS  CALL 

g  716-924-4560 

^^         FAX  716-924-4555 

793  Canning  Parkway.  Victor.  NV 14564 


ClFlCL£  34  OH  READER  AFRVPCF  CARD 


Number  8  on  your  Feedback  card 


The 
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Simplest  Transverter" 

Check  out  the  6  meter  band  with  this 
inexpensive  2  meter  interface. 


byBobWitmerW3RW 


tcrested  in  trying  a  new  band  at  mini- 
mum expense?  Here's  a  receiving  and 
transmitting  converter  (transverter)  that  re- 
quires no  operating  power  (oilier  than  local 
oscillator  DC)  or  T/R  switching  for  opera- 
tion ,  and  will  provide  a  minimum  communi- 
cations capability  for  checking  out  a  new 
band  such  as  6  meters  using  a  2  meter 
transceiver. 

While  checking  out  the  latest  Mini-Cir- 
cuits Labs  catalog  I  was  impressed  by  a  new 
family  of  low-cost,  high-level  double-bal- 
anced mixers  tDBMs);  TUF-1H,  TUF-2H 
and  TUF-3R  With  this  in  mind  !  decided  to 
see  how  simple  a  transverter  could  be  made. 
To  simplify  the  design,  I  selected  operation 
using  the  6  and  2  meter  bands  and  a  90  MHz 
LO.  The  high  level  DBM  provides  a  useful 
output  power  level  even  though  it  is  still  on 
the  low  side  (but  not  as  low  as  the  output  of 
a  standard  level  DBM,  which  is  approxi- 
mately 20  times  tower).  In  addition,  the 
transverter  will  work  with  FMT  SSB  and  CW 
modes. 

What  is  it?  Well  it  really  is  nothing  more 
than  a  high-level  double-balanced  mixer 
(DBM)  with  an  attenuator  on  the  transceiver 
side,  an  output  low-pass  filler  on  the  antenna 
side,  and  a  local  oscillator  (see  Figure  I ). 

As  mentioned  before,  this  approach  is 
practical  because  the  high-level  DBM's  lin- 
ear power  capability  goes  all  the  way  to  25 
milliwatts.  Without  the  need  for  any  addi- 
tional power  (other  than  the  local  oscillator) 
you  can  get  an  output  that  is  approximately 
5  milliwatts — the  actual  power  depends  on  a 
variety  of  factors.  Measured  transverter  out* 
put  using  a  HP  43 ID  power  meter  was  5.1 
milliwatts  at  52.29  MHz.  The  other  mixer 
characteristic  that  makes  the  simplest 
transverter  possible  is  the  DBM's  bidirec- 
tional capability:  The  RF  and  JF  porls  can  be 
interchanged*  allowing  mixer  operation  to 


2-Me|cr 

nin 


occur  in  either  direction. 

Five  milliwatts — you've  got  to  be  kid- 
ding! Now,  before  you  laugh  too  much  about 
that  power  level,  consider  that  one  well- 
known  popular  2  meter  hand-held  transceiv- 
er has  a  100  milliwatt  low  power  position 
(one  new  2  meter  transceiver  even  has  a  20 
milliwatt  position!)  and  that  when  used  with 
the  normally  supplied  inefficient  "rubber- 
duck*'  antenna,  which  typically  has  any- 
where from  a  6  to  10  dB  loss  factor  relative 
to  a  dipole,  the  resulting  radiated  power 
could  be  on  the  order  of  10  to  25  milli- 
watts— only  several  dB  higher  than  5  milli- 
watts. In  addition,  since  the  free-space  line- 
of-sight  path  loss  at  53  MHz  is  approximate- 
ly 9  dB  less  than  the  loss  at  146  MHz,  if  that 
5  milliwatts  is  connected  to  a  dipole  or  bet- 
ter equivalent  antenna,  communications  sim- 
ilar to  low  power  2  meter  hand-held  opera- 
tion is  possible.  This  power  level  should 
make  the  FCC  happy! 

Receive  Performance 

If  the  transverter  is  used  with  a  2  meter 
transceiver  with  a  500  mW  low  power  out- 
put, a  13  dB  attenuator  is  needed  on  the  in- 
put to  limit  the  power  to  the  linear  operating 
range  of  the  DBM.  In  this  case,  the  total  loss 
during  receive  is  the  conversion  loss  of  the 
DBM— 7  dB,  plus  the  13  dB  loss  of  the  at- 
tenuator pad  for  a  total  loss  of  20  dB — 
equivalent  to  reducing  the  signal  to  1/10  of 
its  value.  If  your  2  merer  receiver  sensitivity 
is  0,2  |nV  then  a  20  dB  loss  in  front  of  the  re- 
ceiver will  be  equivalent  to  using  a  2,0  iiV 
receiver — which  is  not  really  all  that  bad 
considering  the  stations  you  can  work  using 
a  5-milli  waiter! 

In  actual  practice  Fve  had  QSOs  on  sim- 
plex and  through  several  local  6  meter  re- 
peaters using  only  2 
milliwatts — approxi- 


mately half  as  much  power!  In  all  honesty, 
my  signal  was  noisy,  but  it  was  fully  intelli- 
gible. 

My  antenna  is  a  Cushcraft  Ringo  at  25 
feet,  fed  through  about  30  feet  of  RG-8/U. 
Considering  the  simplicity  of  the  transverter, 
the  performance  was  surprising!  If  you  oper- 
ate CW  or  SSB,  greater  performance  will  be 
obtained.  Figure  2  shows  the  transverter 
losses  during  transmit  and  receive. 

How  It  Works 

Receive:  During  receive,  6  meter  antenna 
signals  are  connected  via  the  low-pass  filter 
to  the  DBM,  where  they  are  mixed  with  the 
90  MHz  local  oscillator  injection.  The 
transverter  acts  as  a  typical  receive  conven- 
er. The  local  oscillator's  output  passes 
through  the  input  attenuator  to  the  2  meter 
rig. 

Transmit:  The  2  meter  rig's  low  power 
transmit  signal  is  fed  through  the  attenuator, 
where  it  is  reduced  to  a  level  acceptable  to 
the  DBM  and  passed  to  the  DBM.  The  2  me- 
ter signal  is  mixed  in  the  DBM  with  the  90 
MHz  LO  creating  outputs  in  the  6  meter 
band  and  in  the  230  MHz  region.  The  output 
of  the  DBM  is  connected  to  the  low-pass  fil- 
ler, which  passes  the  6  meter  signal  and  at- 
tenuates the  230  MHz  output  and  any  2  me- 
ter and  local  oscillator  signal  feed-through. 

Detailed  Operation  Description 

The  following  sections  provide  a  detailed 
description  of  the  transverter  Ts  operation  and 
refer  to  Figure  3,  the  schematic  diagram. 

input  Attenuator:  The  input  attenuator  of 
the  transverter  was  designed  for  a  1/2  watt  2 
meter  power  level,  using  approximate  resis- 
tor values  from  the  ARRL  Handbook^  50 
ohm  resistive  attenuator  table,  to  provide  ap- 
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Figure  2.  Transverter  section  loss  diagram. 


AMATEUR  TELEVISION 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 

Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers. We  ship  most  items  within  24  hours  after  you  call, 


(81 8)  447-4565  m-f  eim-530pm  pst.       Visa,  MC,  COD 

P.C,  ELECTRONICS  TonKweoRG) 

2522-WG  Paxson  Ln  Arcadia  CA  91007     Maryann  (WB6YS3) 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial.  Public  Safety,  and  Amateur  Radio 
applications  Uses  include  Repeater  Identifiers.  Sase  Station  identifiers, 
Beacons  CW  Memory  Keyers,  etc  Great  fot  FCC  ID  Compliance 


Uimaiure  in  silt   185 "a  1.12^0  35" 

totally  RF  enmurte 

All  connections  nade  win  mic/ormniaiuT?  plug  and  socket  with  color  coded  wires  attached 

CMOS  microprocessor  for  low  vctage   low  curreni  option   6  to  20  VOC  unregulated  at  5ma 

Low  cisioriion   km  impecanoe.  ac,:usiaDe  smewave  culpui:  0  10  4  vols  peak  lc  peak 

Crystal  certl  railed  tor  nigh  accuracy 

Transmitter  FTT  Dulpiil  (la  key  transmitter  while  ID  is  Ming  sent),  is  an  opan  col  lacier 

transistor  thai  will  handla  BO  VDC  al  aooma 

Field  programmable  with  SUPPLIED  keyboard. 

Confirmation  tone  to  indicate  accepted  parameter,  plus  (ones  to  indicate  programming  error 

All  programming  is  siored  in  a  ran-volaiHe  EEPR0M  wnicrt  may  ue  altered  at  any  time 

Message  rengih  over  200  characters  long 

logger  'D  with  active  tirgn  or  low 

inhibit  C  with  active  higtr  or  km.  Win  hold  OH  ID  uhH  channtf  is  clear  of  irartie 

Generates  neoeater  courtesy  iw  &  end  ol  user  irartynssicn  i  matted 

Double  sited  tape  arm  nwurttwg  hardwse  supplied  tor  quo  mounting 

Operating  HfTj&aajf  range.  -X  degrees  C  to  +65  degrees  C 

fea  one  fear  warranty  when  letumed  to  Vie  tactory  tot  ropar 

immrfati  one  day  eeii**y 


Programmable  Features 

»  Eight  prdgmmmatite,  seiectabte.  messages 

*  CIV  speed  turn  no  99  WPM 

*  ID  tntspjai  Ulnar  from  1-99  minutes 
■  ID  ttoW  off  fiflW  tmm  0-99  seconds. 

*  uw  tons  heoisemy  horn  100  hi  to  300U  Hi 

*  Front  porch  delay  interval  from  0  to  9. 9  $&CQrid$ 

*  CW  or  MCW  operation 

$89*95  each 

programming  keyboard  included 

COMMUNICATIONS  SPECIALISTS.  INC. 

126  WEST  TAFT  AVENUE  *  ORANGE.  CA  d?665-4?96 
l?Wi  998-3G21  ■  ?AX  i?W,  9?*  3*2Q 
Entire  U.S. a    tBQOi  B54Q54  7  *  FAX  iBOQy  414  34?Q 


CIRCLE  10 ON  READER  SERVICE  CARD 


Introducing  The  ERA  Microreader 


NTERPRISE= 
ADIO 

X  /~\DDI  ifATiflRIC  Bntein's  Most  Popular  Self  Contained 
\/A  \r"Li^AI  IUIM>  Decoder  Is  Now  Available  Here 


INC. 


In  The  USA! 


Price 
$249.99 

+  $5,00  s/h 


The  ERA  Microreader  Is  a  compact,  self  contained  de- 
coder that  works  without  computers,  programs  or  any 
special  interlaces.  Simply  patch  into  the  speaker  line  and 
turn  on.  There's  no  computer  hash  to  hide  the  weaker  signals,  and  what's  more,  the 
Micreoreader  works  even  with  simple  homebrew  equipment  and  in  the  smallest  of  shacks. 

The  Microreader's  performance  stems  from  careful  filter  design  and  a  fast  processor  that 
performs  digital  noise  blanking,  synchronous  sampling,  error  correction,  auto  Baud  trate 
etc.  For  CW  there's  even  a  real  time  text  editor  to  correct  mistakes  made  by  the  sender. 
The  Microreader  has  its  own  sixteen  character  scrolling  display,  bargraph  tuning  and  shift 
indicators,  decoded  messages  can  be  transferred  to  your  computer  or  serial  printer  via  the 
built-in  RS232  port. 

The  code  tutor  facility  in  the  Microreader  is  renowned  as  one  of  the  best  and  aNows  both 
send  and  receive  practice.  Full  control  of  speed,  spacing  and  text  type  is  provided,  and  an 
'auto  repeat  allows  you  to  check  the  results,  or,  just  plug  in  your  key  and  see  what  your 


V 


sending  is  realfy  like! 


*  No  computer  or  other  equipment  needed, 

*  Easy  to  use; works  even  with  simple  rigs. 

*  Decodes  hand  or  machine  CW  5-60  wpm. 

*  RTTY  45/50/75/1 00  Auto  Baud  170/425/ 
850  shifts 

*  Amtor,  FEC  (Sitor  B)  Navtex. 

*  Code  tutor  for  both  send  and  receive, 

*  RS232  serial  communications  port. 

TO  ORDER  CALL  TOLL  FREE 
1-800-925-4735 

For  Information  call  704-543-4766 

Enterprise  Radio  Applications  Inc 
PO  Box  31 44 
ICharlotteNC  28210 
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Figure  3.  Simplest  Transverter  schematic. 


Figure  4.  Approximate  layout  of mixer/filter  hoard  (not  to  scale). 


proximately  13  dB  of  attenuation.  This  re- 
duces the  1/2  wait  to  ihe  recommended  max- 
imum linear  rated  input  of  the  DBM,  25 
mW,  The  input  and  output  sections  of  ihe  at- 
tenuator are  made  up  of  two  paralleled  150 
ohm  1/2  watt  resistors. 

Mixer:  As  mentioned  beforet  the  transvert- 
er takes  advantage  of  the  DBM's  bidirectional 
performance  characteristic.  The  DBM's  ports 
are  matched  to  the  appropriate  frequency  range 
sections  of  the  transverter.  The  IF  or  lowest 
frequency  port  (Pin  2)  is  used  as  the  6  meter 
port.  The  LO  output  is  connected  to  the  "LO" 
port  (Pin  4  )  and  the  2  meter  side  is  connected 
to  the  RF*  port  (Pin  I ),  Pin  3  of  the  DBM  is 
connected  to  case  ground  and  does  not  need  a 
separate  connection  if  the  case  is  grounded. 

Local  Oscillator:  The  90  MHz  local  oscilla- 
tor circuit  is  adapted  from  the  July  1989  QST 
article,  "A  Clean,  Low-Cost  Microwave  Local 
Oscillator,1'  by  Richard  Campbell,  Mini-Cir- 
cuits Labs  MAR-4  and  MAV-ll  MIMICs  are 
used  to  provide  the  +14  to  +17  dBm  injection 
needed  for  high-level  DBM  operation.  The  cir- 
cuit will  "free*1  oscillate  with  a  47k  resistor  in 
place  of  the  crystal  and  L2.  This  can  be  used  to 
get  the  oscillator  LI  and  C!  components  on 


frequency  to  insure  crystal  oscillation.  LI  is 
non-critical.  One  approach  is  to  experiment 
until  you  get  a  coil  that  gives  you  the  desired 
frequency  oscillation  range  when  tuned  with 
CL  When  the  free-run  frequency  tuning  range 
covers  the  crystal  frequency,  remove  the  47k 
resistor  and  install  L2  and  the  crystal,  then  ad- 
just C!  for  reliable  starting  and  fine  frequency 
trimming. 

Local  Oscillator  Frequency  Selection 

FM  &  Repeater  Band  Segment  Operation: 
A  90  MHz  5th  over- 
tone crystal,  Yl,  was 
chosen  for  the  oscilla- 
tor so  that  the  receive 
range  for  53  to  54 
MHz  would  convert  to 
143-144  MHz  to  sim- 
plify frequency  read- 
out. Many  of  today's  2 
meter  rigs  will  oper- 
ate, or  can  be  modified 
for  full  operation, 
down  to  142  MHz, 
permitting  this  ap- 
proach. If  your  rig  will 


not  make  this  range,  I  would  recommend  using 
a  93  MHz  crystal.  This  will  convert  the  active 
6  meter  repeater  output  section  of  the  band 
(usually  the  lower  half  of  the  53,01  to  53.97 
MHz  range)  to  the  repeater  input/simplex  sec* 
tion  of  the  146  to  147  MHz  band. 

CW  &  SSB  Band  Segment  Operation:  Oper- 
ating the  Simplest  Transverter  with  a  94  MHz 
oscillator  will  translate  144  MHz  to  50  MHz 
for  weak  signal  work  but  would  con  veil  the  6 
meter  repealer  outputs  to  the  low  end  of  the 
147  to  148  MHz  range — the  repeater  output 
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Figure  6,  Upgraded  Simplest  Transverter  diagram. 
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section  of  the  2  meter  band.  Local  2  meter  re- 
peater signals  arc  often  strong  enough  that 
some  bleed-through  is  noted  during  base  oper- 
ation with  an  outside  antenna  if  you  use  this 
frequency  plan. 

Output  Filter:  Because  of  the  translator's 
frequency  plan  and  the  low  output  power  level, 
filtering  requirements  are  not  severe.  The  6 
meter  side  of  the  DBM  is  connected  to  a  five- 
section  low^pass  filter  (L5,  L6  C22,  C23  and 
C24)  whose  values  were  selected  from  the 
five-element  low -pass  filter  table  in  the  ARRL 
Handbook,  targeted  at  a  3  dB  corner  at  60 
MHz  with  20  dB  attenuation  at  83  MHz  and  40 
dB  at  125  MHz. 

Construction,  Check-Out  and  Operation 

The  Simplest  Transverter  was  constructed  in 
two  parts  to  simplify  assembly  and  check- 
out—the input  attenuator/DBM/output  low- 
pass  filter  and  the  local  oscillator.  Both  were 
assemHed  by  gluing  small  pieces  of  single-sid- 
ed board  material,  cut  to  the  size  required  for 
the  connection  pads,  onto  a  double- sided  G-10 
circuit  board  where  desired.  If  a  change  is  re- 
quired, you  can  pry  the  desired  pad  loose  and 
glue  it  in  the  new  location.  Grounding  is  ac- 
complished by  soldering  directly  to  the  ground 
plane — keeping  the  RF  circuit  ground  leads  as 
short  as  possible.  Feed-through  bypass  capaci- 
tors are  used  for  bypass  requirements  and  DC 
power  distribution  is  done  on  the  opposite  side 
of  the  board.  Figures  4  and  5  show  approxi- 
mate layouts, 

As  mentioned  before,  local  oscillator  opera- 
tion can  be  checked  with  a  broadcast  FM  radio. 
With  the  LO  operating,  the  transverter  can  be 
used  as  a  receive  converter  for  initial  check  of 
operation.  An  FM  broadcast  receiver  (tuned  to 
the  second  harmonic)  can  also  be  used  to  moni- 
tor the  output  of  the  transverter  during  transmit. 

When  operating  with  the  transverter,  use 
your  2  meter  rig  just  as  you  normally  would  (in 
low  power  position)-  Program  CTCSS  and  re- 
peater split  parameters  as  required  if  repeater 
operation  is  intended. 

Higher  performance  can  be  achieved  by 
adding  receiver  and  transmit  amplification 
stages  to  the  transverter.  Figure  6  shows  one 
way  that  this  could  be  accomplished. 

Other  Bands 

The  Simplest  Transverter  approach  can  be 
applied  to  other  frequency  band  combinations. 
One  example  of  this  is  shown  in  Figure  7, 
where  the  Simplest  Transverter  approach  is 
used  to  provide  40  meter  capability  using  a  10 
meter  transceiver.  Of  course,  the  input  attenua- 
tor value  and  the  low-pass  filter  characteristics 
must  be  adjusted,  as  required,  for  different 
power  levels  and  operating  frequencies. 

Only  slightly  more  complex  than  a  receive 
converter,  the  Simplest  Transverter  provides 
about  the  simplest  way  to  obtain  operation  on  6 
meters  with  a  2  meter  rig — any  mode.  This 
same  approach  can  be  used  to  obtain  similar 
results  on  other  ham  bands. 

Many  thanks  to  alt  those  who've  had  their 
ears  abused  by  my  noisy  signals  during  QSOs 
while  checking  out  the  ability  to  conduct  prac- 
tical communications  with  milliwatt  level 
transmit  power. 
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Transverter  Parts  List 
Description 

2-10  pF  ceramic  trimmer  or  equivalent 
0,1  |iF  disc  ceramic  capacitor,  16-20  volts 

0.01  uF  disc  ceramtc  capacitor,  16-20  volts 

18pF  NPO  ceramrc  capacitor,  1 6-20  volts 

56  pF  NPO  ceramic  capacitor,  16-20  volts 

0.001  uF  feedlhrough 

56  pF  miniature  silver-dipped  mica 

100  pF  miniature  silver-dipped  mica 

1 N4005  silicon  diode 

5  turns  no,  28  enameled  wire,  0.1"  i.d.,  0.2"  long 

0.33  juH  miniature  RF  choke 

0.33  to  1.6  nH  miniature  RF  choke 

0.22  |iH  air-wound  or  toroid  coil — or  miniature  choke 

560  ohm  1/4  watt  carbon  film  resistor 

1 ,000  ohm  1/4  watt  carbon  film  resistor 

470  ohm  1/4  watt  carbon  film  resistor 

100  ohm  1/4  watt  carbon  film  resistor 

47  ohm  1/4  watt  carbon  film  resistor 

100  ohm  1/2  watt  carbon  film  resistor 

150  ohm  1/2  watt  carbon  film  resistor 

220  ohm  1/2  watt  carbon  film  resistor 

2N3563,  2N5179— NPN  transistor  or  equivalent 

7805  or  equivalent  5  volt  regulator 

Mini-Circuits  Lab  MAR-4  MIMIC  amplifier 


Mini-Circuits  Lab  MAV-11  MIMIC  amplifier 

Mini-Circuits  Lab  TUF-2H  double-balanced  mixer  (also  3H  &  1H0 

90  MHz  5th  overtone,  series  resonant-cry staf 

The  Mini-Circuits  Labs  components  can  be  obtained  from  M.  Lader  Co.d  1495  Alan  Wood  Road,  Con- 
shohocken  PA  19428;  (215)  825-3177,  (800)  442-3177. 

The  5th  overtone  90  MHz  crystal  is  available  from  Marden  Electronics  Co.,  Inc.,  32100  Droster  Ave.,  RO, 
Box  277,  Burlington  Wl  53105;  (300)  222-6093.  The  price  is  $14,  including  postage  and  handling. 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


*  40  Watt  Mobile-Radio  only 

•  Duplexing  and  tuning  information 


$199 
$12 


Versatel  Communications 

Orders  1 -800-456-5548  For  info.  307-266-1700 
P.O.  Box  4012  *  Casper,  Wyoming  82604 


CIRCLE  259  ON  READER  SERVICE  CARD 

Where's  the  Fun?   ") 

The  10  meter  Lest  had  starred,  and  1  e.\  peeled  the  band 
to  open  about  the  time  1  arrived  at  the  motel,  Rie  and 
gel  cell  were  in  the  Trunk.  Ma.xi-J  was  eight  betide, 
rolled  up  inside  the  lanncher  pail  RoomVith  a  view. 
Maxi  rates  off  from  the  baleonv  sloping  down  to  a  tree. 
Hk  tail  slips  under  the  door.  And  I'm  59  in  Japan. 

J-iO      J-15        J-17     J-20       J-30     J-40     m 
$39       $42         $47       $49        $59       $69     % 

Add  S6  Post  &  I  kindling  USA  &  Canada  514  others 


READ  MY  LINES 
NO  HIGH  PRICES 


BUY-SELL-TRADE 

Call  or  write  for  flyer 

WOLFE  COMMUNICATIONS 

1113  Central  Avenue 

Billings,  MT59102 

406-252-9220 


AntennasWest 

Box  50062-S.  Prove  IT  S46G5 


Order   Hotline: 

800^926-7373 


CIRCLE  20  ON  READER  SERVICE  CARD 


Stretch  Beam? 

It  was  Sundav  morning  ot  Field  Day.  The  skv  to  the 
east  showed  color  as  40  meters  turned  scratchy,  I 
switched  Lo  20  C\V.  There  was  an  SM  calling  CQ.  Whv 
not  see  if  he  could  hear  mv  4  watts?  He  did.  i  called  CQ 
and  worked  DL  and  JA,  Nbone  else  was  working  DX. 
Funny  what  happens  when  vou  have  a  Stretch  Beam, 

S-10      5-15      S-I7     S-20      S-30    S-40     p± 
t49       159        $69       $7*        t89       $99      !|f 

Add  56  Post  &  Handling  U&A  &  Canada  514  others 

AntennasWest  Order  Hotline: 

Box  50062 -S.  Provo  LT  §4605      800-926-7373 


CIRCLE  Z36  ON  READER  SERVICE  CARD 


CIRCLE  132  ON  READER  SERVICE  CARD 


UTMOST  MODIFICATION  BIBLE 

THE  GREATEST  IN  ITS  TIME 
EVEN  MORE  COMPLETE!!! 

OVER  50  COMPLETE  SYNTHESIZED  CRrSlALCHARtS. 

OVER  ?0  AfiE;  pftECMCLJL^I SO MdCWf  (CATION  CHARTS- 
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Number  9  on  your  Feedback  card 


Build  the  Tone  Processor 

Eliminate  interfering  signals  with  this  versatile 

switched  capacitor  audio  filter. 

by  Kazuo  Niwa  JA1 AYO 


The  tone  processor  described  here  uses 
the  National  Semiconductor  MF4t  a 
four-stage  Butterworth  low-pass  filter.  As 
Figure  I  shows,  unlike  conventional  au- 
dio fillers,  the  capacitor  filter  cuioff  fc 
can  be  changed  by  varying  the  clock  fre- 
quency fclk.  There  are  two  varieties  of 
MF4  switched  capacitor  filters,  the  MF4- 
100  and  the  MF4-S0.  The  MF4-100  is 
shown  in  Figure  1  •  For  the  MF4-50,  the 
relationship  between  the  cutoff  frequency 


and  the  clock  frequency  is  fc  =  fclk/50. 
Referring    to    Figure    1,    the    input 

impedance  Zin  is  3  megohm  for  a  fc  of  3 
kHz  and  20  megohm  for  a  fc  of  500  Hz. 
The  SCF  has  an  ideal  filter  gain  of 
around  about  1,  Attenuation  for  a  four- 
stage  filter  is  24  dB  per  octave* 

The  MF4-100,  an  8-pin  DIP  package  is 
used  in  this  tone  .processor.  The  cutoff 
frequency  fc  varies  from  500 — 3000  Hz 
and  fcIk  varies  over  a  range  100  times 


greater  between  50 — 300  kHz.  Two  MF- 
4s  are  used  in  series  to  create  an  eight- 
stage  low-pass  filter  in  order  to  achieve 
greater  attenuation. 

Once  power  supply  connections  are 
made,  a  frequency  counter  can  be  con- 
nected to  terminal  TP  as  shown  in  Figure 
2  to  measure  the  clock  frequency  fclk 
without  affecting  the  oscillator  frequency. 
As  variable  resistor  VR  is  adjusted,  the 
cutoff  frequency  fc  and  clock  frequency 


FREQ  l  Hi) 


VOLUME 


500 
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2000 
3000 


OFF 
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L 


Photo  A,  Remove  interference  with  this  versatile  switched  capaci- 
tance audio  fitter. 


Photo  B.  Inside  view  of  the  tone  processor. 


Photo  C  The  completed  PC  hoard. 
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Photo  ZX  Chopping  of  the  waveform  by  the  clock  signals  can  he  ob- 
served. 
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Figure  3.  Block  diagram  for  the  complete  rone  processor  using  tn>o  MF4-I00  SCFs. 


CiCKk  t^j, 


F^h«  /*  /I  switched  capacitor  fitter  (SCF) 
can  be  made  using  the  MF4-J00, 


fclk  fur  an  24  dB/oetave  four-stage  low- 
pass  filler  and  a  48  JB  per  octave  low- 
pass  filter  vary  as  shown  in  Figure  2b. 
This  tone  processor  is  very  effective  in 
removing  unwanted  noise  from  SSB 
signals. 

Circuit  Description 

The  final  version  of  the  tone  processor 
shown  in  Figure  3  and  Figure  4,  is  de- 
signed chiefly  for  improving  SSB  recep- 
tion, so  low-pass  filters  (using  the  SCF 
ICs)  as  well  as  high-pass  filters  arc  used 
to  provide  audio  balance.  An  LM358  op 
amp  Chebyshev  active  filter  with  fc  fixed 
at  300  Hz  has  three  stages  and  1 8  dB/oc- 
lave  attenuation-  An  audio  amplifier  fol- 
lows the  high-pass  and  low-pass  filters  to 
drive  a  speaker. 

The  circuit  shown  in  Figure  4  should 
be  connected  to  a  I2-voIt  power  supply. 
An  8-voll  three-terminal  voltage  regulator 
is  used  10  ensure  that  the  voltage  supplied 
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Figure  4.  Circuit  diagram  for  the  SCF  tone  processor  circuit. 


to  the  MF4s  holds  steady  10  ensure  clock 
frequency  fcIk  stability.  ICL  a  LM358, 
shown  in  Figure  5,  is  composed  to  two  op 
amps:  One  is  a  three-stage  Chebyshev 

high-pass  filter;  ihe  other  provides  a  1/2 
Vcc  output  which  is  used  by  the  MF4s. 

The  high-pass  filler  uses  fixed  RC  pas- 
sive type  components  to  set  Ihe  clock  fre- 
quency, but  the  two  MF4s  of  the  eight- 
stage  low-pass  filter  use  variable  resistors 
10  change  the  low-pass  filter  clock  fre- 
quency. 

The  National  Semiconductor  ICs  are 
available  through  Digi-Key  Corporation 
(800-344-4539)  and  other  sources.  The 
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Figure  2  (at  Prototype  4-stage  and  8-stage  Buttenvorth  low-pass  filters,  (h).  Frequency  re- 
sponse for  the  4*sf age  filter.  (c}r  Frequency  response  for  the  8-stage  filter. 
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Figure  J,  3-stage  Chebyshev  high-pass  filter 
and  112  Vcc  circuit. 

Toshiba  TA7368  audio  amplifier  IC  is 
available  from  MCM  Electronics,  858  E. 
Congress  Park  Dr.,  Centerville,  OH 
45459-4072;  Telephone:  (800)  543-4330 
or  (513)434-0031. 

Printed  circuit  patterns  for  the  circuit 
boards  and  the  circuit  layout  are  shown  in 
Figure  6.  Place  a  pin  in  ihe  circuit  board 
hole  marked  test  point  (TP).  Photo  A 
shows  the  completed  tone  processor  in  its 
case.  The  frequency  characteristics  of  the 
tone  processor  where  the  cutoff  frequen- 
cy fc  is  set  to  2  kHz  are  shown  in  Figure 
7.  The  upper  and  lower  slopes  of  the 
curve  illustrate  the  difference  in  the  char- 
acteristics of  the  low-pass  Butierworth 
filter  and  the  high-pass  Chebyshev  filter. 
The  circuit  board  can  be  put  in  a  project 
box,  as  shown  in  Photos  A  and  B,  with 
two  rotary  variable  resistors  on  the  front 
panel  to  control  the  cutoff  frequency  of 
the  low-pass  filter  and  the  volume,  as 
well  as  an  on/off  switch. 

Operation 

Put  the  tone  processor  between  a 
transceiver  and  external  speaker.  If  the 
tone  processor  is  OFF,  then  the  speaker 
line  simply  runs  through  the  tone  proces- 
sor unaffected.  Use  insulated  wire  on  the 
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PARTS  LIST 

IC1 

LM35Q  op  amp 

IC2.IC3 

MF4CN-100SCFIC 

IC4 

TA7368  audio  amplifier  (see  Note  2  for  source) 

IC5 

7B0B  8- volt  voltage  regulator 

1 

100  pF  capacitor  (polypropylene  or  dipped  mica) 

1 

0.0033  uF  mylar  capacitor 

1 

0.01  iiF  mylar  capacitor 

1 

0.033  uF  mylar  capacitor 

1 

0.01  |iF  ceramic  capacitor 

1 

3.3  uF  electrolytic 

3 

10jiF  electrolytic 

1 

100  uF  electrolytic 

1 

220  pF  electrolytic 

1 

470uFelectrofytie 

1 

6.8  k  resistor 

2 

10k  resistor 

1 

33k  resistor 

1 

320k  resistor 

1 

1O0k  potentiometer 

1 

30k  potentiometer 

Notel: 

An  etched  and  drilled  PC  board  is  available  for  $4,50  +  $1.50  postage  from  FAR 

Circuits. 

18N64Q  Field  Court,  Dundee  IL  60118, 

Note  2: 

The  Toshiba  TA7368  audio  amplifier  IC  Is  available  from  MCM  Electronics.  858  E. 

Congress  Park  Dr.,  Centerville  OH  45459-4072.  Telephone:  (800)  543-4330  or  (513)  434- 

0031. 

Note  3: 

All  other  parts  should  be  available  from  Digi-Key  Corporation  at  (800)  344-4539  or 

Mouser  Electronics  at  (800)  346-6873. 

run  from  VR1  to  avoid  frequency 
changes — putting  your  finger  near  that 
wire  is  enough  to  shift  the  clock  frequen- 
cy* The  frequency  markings  on  the  cutoff 
frequency  control  as  crowded  in  the  upper 
range  are  shown  in  Photo  A,  This  prob- 
lem could  be  solved  by  a  D  curve  variable 
resistor,  but  they  are  hard  to  gel* 

While  listening  to  40  meter  SSB  with 
the  tone  processor,  much  unwanted  noise 
could  be  eliminated  by  adjusting  VR1. 
For  SSB  a  cutoff  frequency  of  about  1000 
Hz  proved  to  be  the  best  for  reducing 
noise;  below  that  frequency,  intelligi- 
bility suffers.  The  tone  processor  general- 
ly improves  readability  4  signals  to  read- 
ability .  H 

Reprinted  from  CQ  Ham  Radio*  November 
1991 .  pp.  404 — 408.  Translated  by  David 
Cowhig  WA1LBP. 


<  Figure  6  (a).  PC  board  foil  partem. 

(b).  Parts  placement.  Please  note  that  this 
parts  placement  diagram  is  shown  as 
viewed  from  the  foil  side  of  the  PC  board, 
the  components  mount  on  the  opposite 
side  of  the  foil  pattern. 
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Figure  7.  Tone  processor  frequency  response 
characteristics. 
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Figure  o*.  Hook  up  the  tone  processor  hetn-een  your 

rig's  speaker  output  and  your  speaker  as  shown.  It 
can  be  removed  from  the  circuit  with  the  switch. 
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The  ears 

have  it! 


ELECTRONIC  DISTRIBUTORS 

325  MILL  ST.  NE      VIENNA,  VA  22180 

PH  703-938-8105       FX  703*938-69 1 1 

Place  yow-  order  today  with  your  favorite  dealer! 


ONE  ANTENNA  —  ALL  VHF  AND  UHF  BANDS: 


CLP  5130-1 
LP  Y  AGI  BEAM 
50-1300  MHz 
CONTINUOUS  COVERAGE 

One  antenna  does  it  all! 

The  CLP  5130- i  covers  50,  146,  222, 440P  902,  1296M  Hz  Ham  bands, 
VHF,  UHF,  800MHz  Public  Service  bands,  Military,  Aircraft  bands, 
even  complete  Television  and  FM  broadcast  band  coverage! 

*  Outstanding  performance  with  high  forward  gain,  VSWR  below 
2.0:1  over  entire  frequency  range! 

*  Compact  and  lightweight,  all  aluminum  design,  multi  purpose 
horizontal  or  vertical  mounting. 

*  Extra  strong,  commercial  grade  construction  withstands  the  worst 
weather  For  unsurpassed  reliability. 

*  Can  pass  as  a  conventional  TV  antenna!  Perfect  for  apartment 
dwellers,  those  with  limited  space  or  antenna  restrictions. 

*  Attention  Future  Hams:  High  performance,  continuous  coverage 
scanner  reception  now,  all  band  transmitting  beam  ant,  when  you 
get  your  ticket! 

*  Also  available:  Create  model  CLP5130-2  LP  Yagi  Beam  with 
continuous  105- 1300MHz  coverage  in  a  smaller  size. 

If  you  could  only  have  one  antenna  for  complete 
VHF '/UHF  coverage,  this  would  he  it  I 


Mlfe»fe.M  offreshai,,  withi* 

ground-up  engineering  and  up-to-date  digital 

control  from  the  front  panel.  I  am  very  pleased 

to  see  a  quality  HF  receiver  of  American 

manufacture  that  should  successfully 

compete  on  the  world  market  %  4 

Bill  Clarke 
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When  we  introduced  the  American-made  R8  Worldband 
Communications  Receiver,  we  knew  it  would  be  judged  by  some  very 
discerning  ears,  experts  accustomed  to  the  finest  in  short-wave  listening 
equipment  from  around  the  world,  After  listening  to  the  world  on  the 

Drake  R8  loud  and  clear,  they  have     

delivered  a  decisive  verdict. 

They  appreciated  the  R8!s 
sensitivity,  clarity,  simplicity,  and  all- 
around  versatility  so  much  that  many 
of  them  declared  the  R8  simply  the 
best  of  rls  class.  High  praise,  indeed, 
from  very  well-traveled  ears- 

But  why  take  the  word  of  mere 

R.L  Drake  Company 
R0,  Box  3006 
Miamrshurg,  OH  45343 
U.S  A 


experts?  Put  the  Drake  R8  to  the  test  yourself  with  a  15-day  money* 
back  trial  period  on  factory  direct  purchases,  and  let  your  ears  be  the 
judge.  If  youVe  not  impressed  by  Drake's  quality,  performance  and  ease 
of  operation,  all  in  a  receiver  costing  less  than  $1,000.00,  return  the  R8 

Receiver  within  15  days,  and  well 

refund  your  money  in  full,  less  our 
original  shipping  charge.  To  order 
your  R8  factory  direct,  for  more 
information,  or  for  the  dealer  nearest 
you,  call  1-800-723-4639  today. 
We're  confident  that  once  you've 
listened  to  the  R8.  your  ears  will 
hear  of  nothing  else. 


In  touch  with  the  world. 
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by  Peter  H.  Putman  KT2B 


The  Down 
Microwave  WSSK 

Microwave  weak  signal  source  kits. 


Down  East  Microwave 

RR1 ,  Box  2310 

Troy  ME  04987 

Telephone:  (207)  948-3741 

Fax:(207)948-5157 

Price  Class:  Complete  kit,  $65;  assembled 

board,  $88;  assembled  in  a  box,  $120, 


■« 


To  paraphrase  a  current  beer  commercial 
"Wouldn't  it  be  great  if  someone  made  a 
simple,  reliable  and  inexpensive  signal 
source  for  the  microwave  bands?"  Well, 
someone  does,  and  they're  called  the 
WSS903K,  WSS1152K  and  WSS1296K  kits 
from  Down  East  Microwave.  All  three  kits  can 
be  assembled  in  one  evening  (if  you  Ye  so  in- 
clined) and  feature  on -board  interdigital  fil- 
ters, MMIC  stages  for  stability,  and  a  no-tune 
design. 

How  They  Work 

All  three  sources  use  a  two-stage  oscilla- 
tor/buffer, working  anywhere  from  90  to  110 
MHzt  followed  by  an  MMIC  amplifier,  diode 
multiplier  and  two  additional  MMIC  amp 
stages.  Output  is  typically  in  the  1 -to-3-miffi- 
watt  range,  which  is  more  than  adequate  for 
aligning  preamps  and  mixer  stages.  The 
WSS903K  is  designed  for  an  output  frequen- 
cy of  903.100  MHz  using  a  crystal  frequency 
of  90,3100  MHz,  while  the  WSS1296K  pops 
up  at  1296,100  using  a  108,0833  fundamen- 
tal On  the  other  hand,  the  WSS1152K  is 
probably  the  most  versatile  of  the  three,  with 


usable  harmonics  all  the  way  up  to  and  in* 
eluding  the  3  cm  band  (10,368  GHz).  It  can 
be  used  at  2304,  3456,  and  5760  MHz  as 
well,  and  for  just  fooling  around  it  makes  a 
great  local  oscillator  (add  144  MHz,  and  mix 
to  get  1296  MHz  output). 

Construction 

Assembly  is  very  easy  You'll  need  to  wind 
four  coils  using  a  0.1  "-diameter  drill  bit  and 
#24  enameled  wire,  supplied  in  the  kit.  Two 
BFX89  transistors  are  used  in  the  oscillator 
stage,  followed  by  a  MAR-3  MMIC,  an  HP 
2835  multiplier  diode,  a  MAR-6  MMIC  and 
another  MAR-3  for  output.  About  a  dozen 
chip  capacitors  are  included,  and  you'll  need 
to  use  a  small  pair  of  needle-nose  pliers  and 
a  low-wattage  iron  to  solder  them  in  place. 
Keep  alt  leads  as  shod;  as  possible  on  the 
coils  and  resistors.  This  isn't  hard  to  do  as 
you  can  lay  each  component  on  top  of  the 
board  and  cut  the  leads  according  to  the  sol- 
der pads.  I  did  find  some  variation  from  the 
coil  windings  in  the  instructions  for  the 
WSS1152,  and  changed  LI  from  10  turns  to 
11  turns,  gaining  3  dS  more  output  and 


Photo  A.  The  Down  Easf  Microwave  WSS  (Weak  Signal  Source)  kits  can  be  ordered  for  outputs  on  either  903. 1 
(WSS903K),  1152  (WSS1152K)  or  1296  MHz  (WSS1296K). 
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putting  the  crystal  right  on  frequency 
(96.0020  MHz). 

A  good  frequency  counter  would  be  helpful 
to  check  the  crystal  and  trim  it  in,  but  if  you 
have  a  receiver  for  any  of  these  bands  and 
you  know  the  calibration,  just  make  a  note  on 
the  board  with  permanent  marker.  If  you  want 
to  be  sure  of  your  frequency,  allow  the  unit  to 
warm  up  and  stabilize  for  a  bit  .  .  .  say  10 
minutes  or  so. 

Down  East  offers  an  option  to  get  a  bit 
more  "oomph"  from  the  board  by  adding  an- 
other MMIC  stage  just  before  the  output  con- 
nector. The  parts  for  this  stage  (another 
MAR-3  MMIC,  a  220-ohm  1/4-watt  resistor, 
and  a  22  uF  chip  capacitor)  can  be  ordered  at 
the  same  time  for  a  slight  additional  cost. 
You'll  have  to  wind  another  eight- turn  0,1"  di- 
ameter choke  from  #24  enameled  wire  as 
well. 

In  Use 

Down  East  suggests  a  Radio  Shack  270- 
238  box  for  installation,  I  would  prefer  to  use 
a  small  Hammond  or  Bud  die-oast  box  with  a 
BNC  or  SMA  connector  and  feed-ihroughs  for 

DC  power.  The  board 
is  small  enough  at  3P  x 
5"  to  fit  in  just  about 
any  configuration,  and 
you  could  put  all  three 
together  in  one  box 
with  a  power  supply 
and  just  switch  to  the 
desired  port.  I've  used 
mine  to  check  the  sen- 
sitivity of  several 
QaAsFET  preamps  I 
use  on  33  cm,  23  cm 
and  13  cm,  Although 
the  crystal  stability 
would  be  far  better 
with  an  oven,  drift  is 
pretty  minimal  after 
warm  up  and  gives 
you  an  easy  way  to 
find  yourself  on  any  of 
these  bands,  especial- 
ly if  you're  trying  to 
work  another  mi- 
crowave station  on  a 
schedule. 


ALINCO  DOES  IT  AGAIN... 

In  keeping  with  our  philosophy  of  providing  the  most  innovative  products,  Alinco 

introduces  the  SR4  -  D  repeater  controller. 

The  SR4  -  D  is  a  self  -  contained,  remote  programmable  con  trolley  capable  of  controlling 

one,  two,  or  three  radio  transceivers. 


It  can  work  as  a  simplex  repeater(with 
digital  voice  storage  up  to  2.8  minutes). 
It  can  work  as  a  duplex  repeater  . 
It  can  be  used  with  any  type  of  radio. 
(Any  band,  any  frequency,  any  mode: 
ANi  FM,  SSB). 
It  has  voice  mail. 

It  has  an  automatic  voice  IDer  and  Time 
out  timer. 

It  can  be  controlled  remotelv  Via  DTMF 
tones,  with  or  without  a  security  code. 


I  It  requires  no  internal  connection  to  your 
radio,  and  is  simple  to  use. 
I  It  is  compact,  it  is  reliable,  it  is  vibration 
resistant  for  mobile  installations,  and 
draws  very  little  current. 
I  There  IS  no  competition. 

One  Year  Limited  Warranty 

Specifications  and  features  are  subject  to  change  without  notice  of  obligation. 

ALINCO 

ELECTRONICS  INC. 

438  Amapola  Avenue,  Unit  130,  Torrance,  CA  90501 
Tel:  (310)  618-8616  Fax:(310)  618-8758 


CIRCLE  67  ON  READER  SERVICE  CARD 


Number  20  on  your  Feedback  card 


■  Number  20  on  ) 

New  products 

Compiled  by  Hope  Currier 


COMMUNICATIONS 
SPECIALISTS 

The  PE-15  from  Communications 
Specialists  is  a  miniature  sub-ass  em- 


bly  capable  of  sending  15  separate 
codes  in  the  POCSAG  (RPC-1)  for- 
mat. The  PE-15  is  Intended  for  opera- 
tors of  local  'In- ho  use"  radio  systems 
wishing  to  signal  lone-only  pagers.  II  is 
ideal  for  factories,  restaurants,  sales 
managers,  security  operations,  oil 
fields,  or  wherever  direct  control  of  lo- 
cal area  paging  is  desired.  The  15 
available  codes  may  be  used  to  acti- 
vate up  to  4  distinct  alert  tones  on 
each  pager,  15  individual  pagers,  or 
any  combination  thereof,  Communica- 
tions Specialists  also  makes  the  PE-4 
four-can  and  PE1000P  1,000  call 
POCSAG  paging  encoders.  All  of 
these  units  can  be  used  on  most  two- 
way  radio  systems,  providing  en- 
hanced capability  of  existing  systems 
at  low  cost. 

The  PE-15  and  PE-4  are  factOfy- 
prog rammed  to  your  specific  address 
codes,  or  may  be  field-programmed 
via  an  available  keypad.  They  each 
sell  for  $99,95,  For  more  information, 
contact  Communications  Specialists, 
inc.,  426  West  Taft  Avenue,  Orange 
CA  92665-4296;  (714}  998-302  f, 
(BOO)  854-0547.  Fax:  (7t4j  974-3420. 

Or  circle  Reader  Service  No.  201 . 


J  &  W  TECHNOLOGY 

IRACS  (Interactive  Remote  Alarm 
and  Control  System)  from  J  S  w  Tech- 
no  logy  is  a  controller  that  allows  you 
to  perform  reliable  to rvg- range  remote 
control  with  your  hand-held  or  mobile 
radio.  IRACS  is  designed  to  connect 
easily  to  the  speaker,  microphone  and 
PIT  lines  of  any  FM  transceiver. 


IRACS  uses  this  transceiver  to  receive 
DTMF  commands  from  you  and  to 
transmit  acknowledgements  and  sys- 
tem status  back  to  your  handheld. 
Typical  uses  include  remote 
control  and  site  alarm  for 
your  repeater  site,  home 
or  car,  You  can  use  it  sim- 
ply to  turn  on  a  remote 
speaker  for  selective  call- 
ing or  to  turn  on  a  lape 
recorder  remotely, 
IRACS  is  available  in  the  following 
configurations:  fully  assembled  and 
tested,  with  matching  case,  $149:  fully 
assembled  and  tested  PC  board  with- 
out case,  $119;  complete  parts  kit  with 
a  stngfe-stded  PC  board.  $99  For 
more  information,  contact  J  &  W  Tecft- 
mlogyT  38  Jade  Street  Scarborough, 
Ontario,  Canada  M1T2T8;  (416)  298- 
4499.  Or  circle  Reader  Service  No. 
204, 


R&D  ENGINEERING 
SYSTEMS 

R&D  Engineering  is  offering  two 
analyzers,  the  AS- 100  and  the  AS- 
1750.  Both  analyzers  include  power 
supplies  and  have 
the  same  specifica- 
tions except  that 
they  operate  in  dif- 
ferent bands:  The 
AS-100  operates 
from  2.8  to  105 
MHz,  and  the  A5- 
1750  operates  the 
850  to  1750  band. 
The  suggested  re- 
tail price  is  $179  for 

SAGANT  ANTENNA 

Arrow  Line  antennas  fjpm  SAGANT 
U.S.A.  for  HFT  VHF,  and  UHF  are  com- 
pact and  lightweight,  with  a  low  radia- 
tion pattern  for  outstanding  perfor- 
mance. Model  AL-207F  is  a  base-type 
2rrV70cm  dual-bander  (51'  long.  0.77 
lbs,)  that  handles  25QW  FM.  The  AL- 
144F  is  a  compact  base  antenna  for  2 
meters.  Other  Arrow  Line  models  for 
mobile,  2  meters,  HF  and  1.2  GHz  are 
available.  SAGANT  also  offers  a  wide 
range  of  wire  antennas,  such  as  Zepp- 
type  and  inverted  V.  and  HF  mobile 
antennas  thai  are  slim  and  short  for 
mounting  on  the  roof. 

For  prices  and  more  information, 
contact  SAGANT  US. A,  360  W.  Bed- 
ford Ave.,  Suite  111,  Fresno  CA 
93711;  (209)  261-1400,  Fax:  (209) 
261-0662.  Or  circle  Reader  Service 
No.  203. 


the  AS-100  and  $259  for  the  AS-1750T 
plus  shipping  and  handling.  Dealer 
rales  are  available.  For  more  informa- 
tion, contact  R&D  Engineering  Sys- 
tems, 502  Canal  St.,  Foisom  CA 

95630;  (916)  985-2555,  Or  circle 
Reader  Service  No.  202, 


TIC  GENERAL 

TIC  General  has  introduced  the 
Model  1022  TIC  Ring,  downsizing  the 
larger  Model  1023  Into  a  compact  yet 
very  powerful  rotor.  Far  more  than  a 
rotor,  this  is  a  Ringrotor.  with  rugged 
steel  ring  construction*  a  powerful 
drive  motor,  solid  worm  gear  braking 
and  galvanized  coating.  It  will  mount, 
hold  and  turn  targe  antennas.  It  offers 
an  analog  controller  preset,  North  cen- 


ter. South  stop,  analog  meter  readout, 
memory  backup,  and  an  easy -to- read 
scale 

The  TIC  Ring  Model  1022  is  $649 
plus  S  &  H.  For  more  Information,  con- 
tact TIC  Generai,  Inc.,  P.O.  Box  t  302 
Third  Street  East,  Thief  River  Falls  MN 
56701;  (218)  681-1119,  (800)  842- 
7464,  Fax:  (218)  681-8509,  Or  circle 


HAMTRONICS,  INC. 


The  Hamtronics  TD*4  Selec- 
tive Calling  Module  is  a  relatively 
new  economy  touch- tone  decoder  with 
one  latching  output  This  versatile  module, 
only  a  few  inches  square,  is  primarily  de- 
signed to  mute  the  speaker  of  a  receiver  or 
transceiver  until  someone  calls  by  sending  a  four- 
digit  DTMF  signal,  thus  making  it  unnecessary  to  listen 
to  all  the  activity  on  a  channel  just  so  someone  can  call  you 


once  in  awhile,  it  is  easy  to  modify  the  latch  input  circuits  on  the 
TD-4  to  perform  the  IJTZ  function,  i.e.  mute  the  receiver  until  a 
DTMF  zero  has  been  received  for  six  continuous  seconds,  making 
It  a  low  cost  solution  for  implementing  this  new  emergency  warning 
scheme* 

The  TD-4  is  only  $49  in  kit  form  or  $89  wired  and  tested.  For 
more  details  and  a  complete  catalog,  contact  Hamtronics,  tnc.t  65- 
F  Moul  Road,  Hilton  NY  14468-9535;  (?16)  392-9430,  Fax:  (716) 
392-9420,  Orctrde  Reader  Service  No.  205. 
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148  /  220  /  440  MHz 


3.5" 


3.5" 


I 


Amazing  new  high  performance  antenna  onh 
JH)„V*  thick  virtually  disappears  on  your  car 
window.  Used  for  undercover  surveillance  by 
lau  enforcemerii  agencies — now  available  to 
the  general  public  for  the  first  time! 

•  Iruulk  m  inside  o\  ihe  wirukw — rw  holes.  n<»  magna 
fleratches,  no  suciion  rup  smudges, nn clip*. 

'  limli  problem*  will;  ctr  wp*hc$  and  garage  doors, 
■  Sif>p  advertising  youi  liji  |o  pptcwjul  UiteSNiiL 

•  More  efficient  than  through -gljtss  aniennas. 

•  Wide  bandwidth:  SWR  lew  Eiun  J  ,5: 1  over  rhcenilft  band. 

•  Self  iidhe^ivc  dctiul  mh  k*.  In  ajiy  glu^s  surfitce, 

•  Multipi^jnyaturw  redtiLmOSB  in  urban  dreas. 

•  Mudc  in  tfie  USA. 

•  High  performance  c*>pj*i  M-fpenliqe  CWlOUt  HT^jr  tfcfcftl 
pt>K  itnde  with  ami -cornMive  grapiiifc?  uforaJ  aming 

»  Printed:  Thit  rthiclr  pnttetted  by  alarm    tame  price! 
Specif*  Alarm  iJkial  when  ordering. 

50  Watt  O  146  MHz  no  Watt 


95     D  220  MHz 
S"  D  440  MHz        O" 


95 


VISA 


30  dun  mi  tin.*)  buck  guuruntix. 
J  veil i  f mi n ii (iii.' I u r«rr  wsirr.inty 


Mdil+iLdirl 


UPS  shipping  in  US  Included .  Foreign  orders  +$10 


j*<  mil-  liox  194  T  Ken  Lomond  <  A  <)5005 
14081  335-9120  FAX  335-9121 
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PER.PH6X  POWER  PAWS  FOR 


TW 


REMEMBER...  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 

NEW  MODELS  NOW  AVAILABLE 


ICOM 

BP-83S  7.2V  750mah 
$43.50 

BP-84  7.2V1000mah 

$57.00 
BP-84S  7.2V  1400mah 

$63.00 

BP-85S  1 2V  800mah 
$76.00 

BP-114S  12V800mah 
$79.00 


YAESU 

FNB-2  10.8V  SOOmah 

$22.50 
FNB-12  12V500mah 

FNB -14S7.2V1400mah 

$59.75 
FNB-26  7.2V1000mah 

$60.00 

FNB-27S  12V800mah 
$65.00 


KENWOOD 

PB-13S7.2V  1200mah 

$49.75 

PB-14S  12V400mah 

$60.00 


ASK  FOR  OUR 
CATALOG 


Manufactured  in  the  USA  with  matched  cells,  these  Super  Packs  feature  short  circuit 
and  overcharge  protection,  and  a  12  month  warranty.  All  inserts  and  packs  in  stock  or 
available  from  authorized  dealers,  call  us  to  DISCUSS  YOUR  battery  REQUIREMENTS. 


CALL  FOR  OUR 

SPECIAL  OFFEERS 


Add  5*  >  q  &  Hsndbnq  tor  lit «  banery. 

SI  00  lot  each  add  I  battery  -  US  only 

Conne encut  residents  add  8%  ui 


A liillllPeRIPHOX  inc. 


1 1 5- 1B  Hurley  Road,  Oxford,  CT  06478 

800-634*81 32 

Connecticut  203*264*3985  -  FAX  203*262*6943 


CMCUMOH  READS!  SERVICE  CAfW 


Modern,  High-Performance  Stations  use  ;0MET 
Antennas,  Duplexers,  Triplexers  and  Accessories! 


146/446  MHz 
Base/Repeater 


CA-2X4MAX 
Gain  £  Wave: 
146NIHzfl.5dB 

5,'i  wave  x  3 
446MHz  11.9rfB 

*/■  wave  i  B 
Man  Power:  200  watts 
Length;  17' 8* 
Connector 
UHF  ISD-2391 


I 

L 

I 

CA-&4WX 
Gain  &  Wave; 
14SMMZ  |.5dB 
5 1  wave  i  Z 

446  MHz  9.0dB 
B/i  wave  1 5 
Max  Power:  200  watts 
length:  107 

Connector: 
UHF  IS0-239) 


tee  Scries 


CX-224 


R*62S 
Gam  h  Wave 
1i€Mto3fdB 

I  rwave 
MfiMHi  B. MB 
-  'i  wave  i  Z 
Mai  ftjwer;  150  watts 
Length:  3"  5" 
Connector: 
UHF  (PL-259) 


FL-S7S 

Gain  &  Wave: 
1«6MHz4idB 

*/iime 
446Mrtel2dB 
5/«  wave  1 3 

Mai  Pmwr:  150  warts 
Length:*' it" 
Connector: 
UHF  (PL-259) 


urn  m  uhf  {PL-; 

1275  N.  Grove  Street  Anaheim.  CA  92806 
(714)  630-4541*  (800)  962-2611 

CALL  FDR  COMPLETE  CATALOG  OR  NEAREST  DEALER 


CX-224 

Gain  &  Wipe: 
ll&MHi  2.15dS 

'  :  (raw 
22?MRi  lEdB 
l  y  wave 
446MHz  6,0tfB 
V«  wave  i  2 

Mm  Power:  100  walls 

Lenglh:  3 

Connector: 
UHF  jPL-259)  OR 
NWg  [CX-Z24NM0! 
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2x4  Series 

Best  Sellers 


, 


CA-2i4MB 
tm  &  Wave: 
146MHz  ASM 

Viwm 
446MHz  T.OdB 

tyi  wave  x  3 
Mai  Pwer: 

150  watls  FM 

Length:  4' 1CT 
Connector: 
UHF  <PL'259) 


CF416A 


. 


CA-&4SR 
Gain  k  Wan: 
f46MHz  ISdB 

*/twave 
446MHz  6ZcfB 
Vi  wave  r  2 

Mai  Power; 

150  watts  FM 
Lengin:  3'  4" 
Connector: 

UHF  (PL-2S9I 


NEW  B  Series 

Black  An odized' 


Gain  &  Wave: 
HfiMHz  Zl5dB 
■  2  wave 
446WIH2  5dB 
5"i  wave  x  ? 

Max  Power:  &0  watts 

Length:  30" 

Connector: 
UHF  (PL-259),  OH 
NMOIB^ONMO) 


GalniW9ve: 

148MHz  DOB 
V *  wive 

446MHz  2.1SdB 

Vzwave 
Mat  Power  50  walls 

ienglh:ir 

Connector: 
UHF  (PL-2S9J,  OR 
NMfl  (8-10  NMO) 


CF-41HK 


2M-70cm  DUPLEXERS   CF-4T6A:  Air  uhf  Canra  w.  Leatfs 
Power  146WHz  800W  Cf -4160K:  Wl  UHF  Cflng  w,'o  Lead* 

(Bk  5CCW  CF-«160fc  Ditte,  but  443  Irptrt 

H-rtrafe  Conn,  i'o  Leads 
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Hams ats 


Number  12  on  your  Feedback  card 


Andy  MacAtlister  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 


Future  OSCARs 

The  first  amateur  radio  satellite,  OS- 
CAR-1  (Orbiting  Satellite  Carrying  Ama- 
teur Radio},  was  launched  into  orbit  just 
aver  31  years  ago  on  December  12, 
1961.  The  10-pound  package  sent  the 
tetters  "HI"  in  code  on  2  meters.  This 
small  unit  was  designed  and  built  by 
members  of  the  Project  OSCAR  group  at 
Foothills  College  in  Los  Altos,  California, 
and  the  Lockheed  Amateur  Radio  Club 
in  Sunnyvale,  California.  The  100- milli- 
watt transmitter  system  lasted  three 
weeks  until  the  batteries  discharged. 
Over  600  amateurs  in  25  countries  re- 
ported reception  of  the  signals.  Since 
then,  many  more  amateur  radio  satellites 
have  been  launched,  and  several  irom 
other  countries  am  on  the  way. 

Current  amateur  satellite  community 
attention  has  been  focused  on  Ffiase  3- 
D*  Phase  1  OSCARs  were  designed  for 
short  lifetimes  and  low  orbits.  Phase  2 
spacecraft  are  built  for  long  lifetime  (over 
one  year)  operation  in  low  orbits,  Phase 
3  satellites  are  placed  into  high  orbits 
and  are  usually  designed  with  at  least  a 
five-year  lifetime.  Phase  3- A  met  a  wa- 
tery end  in  1980  when  its  Ariane  launch- 
er malfunctioned.  Phase  3-B  became 
AMSAT-OSCAR-10  in  1983  and  Phase 
3-C  was  renamed  AMSAT-OSCAR-13 
when  it  reached  orbit  in  1988,  Although 
Phase  3-D  will  be  placed  into  an  orbit 
similar  to  the  other  Phase  3  spacecraft,  it 
is  much  larger  and  significantly  more 
complex  than  Us  predecessors.  Partici- 
pating groups  include  the  U<S,(  Ger- 
many, Belgium,  Hungaryn  Finland, 
Czechoslovakia,  Great  Britain,  Japan, 
South  Africa,  Australia  and  Slovenia, 
The  main  goals  of  the  project  are  to  Im- 
prove link  margins  over  previous  satel- 
lites with  more  power  from  the  satellite, 
to  promote  the  use  of  higher  frequencies 
for  satellite  communications,  and  to  cut 
the  cost  of  earth  stations  and  retain  suffi- 
cient commonality  with  existing  hamsats 
to  avoid  obsolescence  of  current  equip- 
ment. Launch  could  be  as  soon  as  1 995. 
Many  changes  have  been  made  to  the 
structural  design  of  the  satellite  In  recent 
months,  so  it  will  be  a  challenge  to  have 
everything  ready  in  time. 

Other  satellite  projects  continue  with 
development  and  construction  or  have 
been  proposed  for  future  programs.  In- 
ternational satellites  are  expected  soon 
from  Mexico,  Italy.  Russia,  France, 
South  Africa.  Israel.  Chile  and  other 
countries.  Here  in  the  U.S.,  efforts  con- 
tinue on  SEDSAT  in  Huntsville.  Alaba- 
ma, and  at  PANSATt  the  Naval  Postgrad- 
uate School  satellite  in  Monterey.  Cali- 
fornia, 

Some  programs  from  other  countries 
and  schools  have  used  amateur  fre- 
quencies for  educational  orbiting  experi- 
ments. These  "gray  area"  projects  con- 
fuse the  issue  of  what  is  an  OSCAR  and 
have  caused  serious  arguments  among 
international  groups.  Some  have  said 
that  the  French  satellite  SARA  should  be 
called  SARA-OSCAR-23.  while  others 


Amateur  Radio  Via  Satellites 


argue  that  SARA's  operation  on  ham  fre- 
quencies was  a  matter  of  convenience 
for  the  builders.  There  are  also  ques- 
tions about  UoSAT-GSCAR-14,  which  is 
still  operational  for  commercial  and  edu- 
cational uses  but  not  available  to  ama- 
teur radio  operators.  White  interlopers  in 
the  amateur  bands  should  be  discour- 
aged, A  MS  AT  organizations  wish  to  aid 
and  promote  more  ham-originated  satel- 
lite work  through  checks  of  the  intent  of 
the  various  groups  and  their  credentials 
as  amateur  radio  organizations 


Current  OSCARs 

New  hamsats  are  always  exciting, 
They  provide  fresh  resources  for  com* 
munications  and  experiments  testing 
ideas  from  an  orbital  vantage  point.  We 
have  seen  the  results  of  imaging  ad- 
vances from  the  early  days  of  UoSAT- 
OSCAR-9  s  camera  to  the  dramatic 
views  seen  and  transmitted  by  Kitsat- 
OSCAfl-23.  Data  experiments  have 
gone  from  CW  and  RTTY  to  9600  bps 
packet.  Voice  transponders  have  pro- 
gressed from  simple  Mode  "A"  systems 
using  the  10  meter  band  for  a  downlink 
to  the  Mode  "S"  system  on  A-O-13  that 
comes  to  earth  on  2.4  GHz  in  the  13cm 
band. 

In  the  early  days  of  OSCAR  with 
Phase  1  satellites,  the  time  between 
satellite  launches  was  painful  since  the 
operational  time  of  the  namsaf  was  usu- 
ally limited  to  a  few  weeks  and  launch 
opportunities  were  rare.  Later,  with 
Phase  2  satellites  like  A-O-6.  spacecraft 
lifetimes  of  several  years  were  common. 
Today  we  have  so  many  amateur  radio 
satellites  it  is  impossible  for  one  person 
to  Keep  up  with  them  all.  Most  enthusi- 
asts focus  their  efforts  on  the  satellite 
and  mode  that  Interests  them  the  most. 
Newcomers  typically  try  the  easy  satel- 
lites like  RS-10  and  RS-12  before  pro- 
gressing to  the  challenges  of  the  high  el- 
liptical orbits  of  the  Phase  3  spacecraft 

It's  time  to  take  stock  of  the  incredible 
resources  in  orbit  and  available  for  use 
m  1993  Rather  than  wait  for  the  next 
round  of  hamsats,  or  the  promised  ad- 
vances of  Phase  3-D,  it's  time  to  get  on 
the  air  now.  The  hamsats  are  a  limited 
resource.  When  the  batteries  finally  die, 
or  a  key  transistor  gives  out,  it's  alt  over. 

AMSAT-OSCAR-10  was  launched 
nearly  10  years  ago  on  an  Ariane  rocket 
from  French  Guiana.  This  satellite  still 
performs  very  well  on  Mode  "ET  using  a 
70cm  uplink  and  2  meter  downlink.  The 
computer  gave  in  to  radiation  damage 
three-and-a-half  years  after  launch,  but 
the  transponder  system  still  works  well 
when  the  solar  cells  are  property  illumi- 
nated. The  elliptical  orbit  favors  the 
Southern  Hemisphere,  providing  excel- 
lent DX  opportunities  not  available  via 
A-O-13, 

UoSAT-OSCAR^11  was  launched 
from  the  Western  Test  Range  at  Vanden- 
berg  Air  Force  Base  in  LompocP  Califor- 
nia, in  1984  Nine  years  later  it  is  still 
performing  exlremely  well  with  telemetry, 
bulletins,  digital  speech  and  whole-orbit 
data  transmissions.  It  is  usually  heard  on 
145.B25  MHz  FM  sending  ASCII  data  at 


AO-13  PROVISIONAL  MODE  SCHEDULES  1993 

M  QST  •"  AO-13  TRANSPONDER  SCHEDULE  ""  1992  Dec  21  -  Feb  08 


Vtode-B 

Mode-S 

Mode-LS 

Mode-JL 

Mode-8 

Omnis 


MAO  10  MA 256! 
MA 
MA 

MA 
MA 


! 
I 

I 

I 


Attitude  Dec  21  130  0 

Jan  04  140/O 

Jan  18  1S0/0 


MA  170  to  MA    151 


Eclipses:  Transponder  OFF  MA  170  to  2S6Jan  28  -  Mar  04 

M  QST  *"  AO-13  TRANSPONDER  SCHEDULE  ***  1993  Feb  08  -  Mar  OS 

Mode-B       :  MA  0  to  MA    40  I 

Mode-S       :  MA         40  lo  MA    50  !<•  S  transponder;  B  trsp.  is  OFF! 

Mode-LS     :  MA  50  to  MA    55  te-  S  beacon  +  L  transponder 

Mode-JL      :MA  55  to  MA    70 1  Alon/Alat  15O/0 

Mode-B       :  MA         70  to  MA  256 ! 

Omnis         :  MA        1 70  to  MA    15!         Move  to  attitude  1 80/0,  Mar  08 

Please  don't  uplink  to  B,  MA  40-  50.  Interferes  with  Mode  S. 

M  QST  "'  AO-13  TRANSPONDER  SCHEOULE  "'  1993  Mar  08  -  May  10 

Mode-B       :  MA  0  to  MA  120  f 

Mode-S       :  MA  120  to  MA  130  !<-  S  iransponder;  B  trsp,  is  OFF! 

Mode-LS     :  MA  130  to  MA  135  k-  S  beacon  +  L  transponder 

Mode-JL  :  MA  135  to  MA  150  !  Alon/Alat  180/0 

Mode-B        :  MA  150  to  MA  256  1 

Omnis  :  MA  230  to  MA  40  !Move  to  attitude  210/0,  May  10 

Please  don't  uplink  to  B,  MA  120-130,  Interferes  with  Mode  S. 

M  QST  *"  AO-13  TRANSPONDER  SCHEDULE  *"  1993  May  10  -  May  31 

0  to  MA       180  f 

180  to  MA    1901 

190  to  MA    195! 

195  to  MA    210! 

210  to  MA    256! 

250  to  MA       60  t 
Please  don't  uplink  to  B,  MA  180-190.  Interferes  with  Mode  S« 
Series:  1993  May  31  - 1993  Nov  08 

M  OST  **  AO-13  TRANSPONDER  SCHEDULE  *"  1 993  May  31  -  Aug  02 


Mode-B 

:MA 

Mode-S 

:MA 

Mode-LS 

■  MA 

Mode-JL 

:  MA 

Mode-B 

:MA 

Omnis 

:MA 

<-  S  transponder;  B  trap-  is  OFFI 
<-  S  beacon  +  L  transponder 
Alon/Alat  210/0 

Move  to  attitude  120/0,  May  31 


Mode-B 

Mode-S 

Mode-LS 

Mode-JL 

Mode-B 

Omnis 


0  to  MA  256  ! 


MA 
MA 
MA 
MA 
MA 
MA170I0MA10! 


! 


Attitude  May  31 

120/0 

Jun  14 

130/0 

Jun  28 

140/0 

Jul  12 

150/0 

M  QST  "■  AO-13  TRANSPONDER  SCHEDULE  "'  1993  Aug  02  -  Aug  30 


Mode-B 

Mode-S 

Mode-LS 

Mode-JL 

Mode-B 

Omnis 


MA       0  to  MA  40  ! 

MA    40  to  MA  50! 

MA     50  to  MA  55  ! 

MA     55  to  MA  70  ! 

MA     70  to  MA  256! 

:  MA  170  to  MA  101 


<-  S  transponder;  B  trsp.  is  OFF! 
<-  S  beacon  *  L  transponder 
Alon/AIat  1 5070 

Move  to  attitude  180/0,  Aug  30 
40-  50,  Interferes  with  Mode  S. 


Please  don't  uplink  to  B,  MA 

M  QST ""  AO-13  TRANSPONDER  SCHEDULE  ***  1993  Aug  30  -  Oct  18 


Mode-B 

Mode-S 

Mode-LS 

Mode-JL 

Mode-B 

Omnis 


MA       OtoMA  120! 

MA   120  to  MA  130! 

MA   130  to  MA  135  1 

MA   135  to  MA  150  1 

MA   150  to  MA  2561 

;  MA  230  to  MA  40  ! 


<-  S  transponder;  B  trsp.  is  OFF! 
<*  S  beacon  +  L  transponder 
Alon/Alat  180/0 

Move  lo  attitude  210/0.  Oct  18 


Please  don't  uplink  to  6,  MA  120-130.  Interferes  with  Mode  S. 

M  QST  *"  AO-13  TRANSPONDER  SCHEDULE  "*  1993  Oct  18  -  Nov  08 


Mode-B  :MA      OtoMA  iaot 

Mode-S  :MA  180  to  MA  190 1 

Mode-LS  :MA  190  to  MA  195 1 

Mode-JL  :MA  195  Lo  MA  210! 

Mode-B  :  MA  210  to  MA  256  f 

Omnis  :  MA  250  to  MA  60  ! 


<-  S  transponder;  B  trsp,  is  OFF! 
<-  S  beacon  +  L  transponder 
Alon/Alat  210/0 

Move  to  attitude  120/0,  Nov  08 


Please  don't  uplink  to  B,  MA  1 B0- 190  Interferes  with  Mode  S 


Table  1.  AMSATOSCAR-13  operation  schedule  for  1993  from  G3RUH. 


1200  bps.  Many  stations  looking  foe  D- 
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0-17  find  U-O-11  inslead  since  they 
snare  the  same  downlink  frequency. 

RS- 10/11  is  nearly  six  years  old. 
Launched  from  Piesetsk  in  June  1987. 
this  dual  package  is  part  of  the  larger 
COSMOS  1861.  Andy  Mirinov  RS3A  has 
acted  as  the  primary  control  station  from 
the  Command  Center  of  AS  Satellites  In 
Moscow.  Andy  has  recently  begun  work 
at  the  Moscow  Adventure  Club,  but  con- 
tinues with  the  RS  control  activities.  RS- 
10  remains  in  excellent  condition  provid- 
ing Mode  "A*  operation  (2  meters  up  and 
10  meters  down)  from  rts  1,000-fem-high 
polar  orbit  The  satellite  pair  can  be  used 
in  other  modes,  but  "Ap  is  primary.  RS-11 


is  held  as  a  back-up  should  a  failure  oc- 
cur in  the  RS'  1 0  hardware. 

AMSAT-OSCAR-13  was  one  of  the 
payloarJs  on  the  June  1988  launch  of  an 
Ariane  4  series  rocket  from  French 
Guiana.  A-0-13  continues  as  the  prima- 
ry voice  transponder  hamsat.  Activity  is 
not  limited  to  a  single  mode,  The  current 
schedule  inciudes  the  popular  Modes  "B" 
and  \J"  (2  meters  up  and  70cm  down), 
and  also  Mode  "L,"  which  uses  12  GHr 
as  an  uplink  to  a  70cm  downlink,  and 
Mode"S.' 

James  Miller  G3RUH  recently  posted 
a  complete  preliminary  mode  scheduie 
for  1993,  shown  In  Table  1.  Up-to-date 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 

$3699°° 

#FTtOOOD 


YAESU  U.S. A. 


FT33R/TTP 

220MHZ  HT 

5328.00 

FT411E 

2MHT 

$299.00 

FT811 

440  MHZ  HT 

$339.00 

FT470 

2M/440  HT 

$404.00 

FT911 

122  MHZ  HT 

$429.00 

FT5200 

2M/44  MOBILE 

$629.00 

FT757GXII 

ALL  MODE  HF  PORTABLE 

$929.00 

IF  YOU' RE  IN  THE  BAY  AREA,  STOP  BY! 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Call  us  at  (408)  998-5900 
Since  1933 


ANY  RIG— ANY  ANTENNA 
AUTOMATICALLY 

SMARTUNER™ 

Let's  get  frank  about  HF  antennas.  Most  hams  try  to  put 
resonant  antennas  up  for  every  band.  For  those  with  the 
room,  great!  But  for  the  rest  of  us,  limited  to  perhaps  a 
single  long  wire  or  some  other  compromise  antenna,  the 
SGC  SMARTUNER  is  the  ideal  solution.  Its  onboard  com- 
puter selects  exactly  the  right  inductance  and  capacitance 
from  more  than  one  half  million  possible  combinations. 
Then  it  remembers  the  setting  so  your  rig  wilt  retune  in 
10  milliseconds.  It's  waterproof,  too,  built  to  exacting 

Smmerctal  and  para-military  standards.  So,  even  if  your 
tenna  is  a  compromise,  your  signal  doesn't  have  to  be. 


SGC  Building.  1 3737  SZ  26th  St.,  Bdkro,  WA  98005  USA  Fu  206-746-6384  Tel.  (206}  746-6310 

~  CIRCLE  188  ON  READER  SERVICE  CARD 


CIRCLE  18*  ON  READER  SERVICE  CARD 


CIRCLE  132  ON  READER  SERVICE  CARD 


EFFECTIVE  NOISE  REDUCTION 

with  the 

MR- 1 0  DSP  Noise  Reduction  Unit 


The  JPS  NIR-10  gives  you 
REAL,  effective  reduction  of 
hand  noise  (white/pink),  power 
line  noise,  ignition  noise, 
computer  noise,  steady  state 
static,  etc.j  from  your  received 
audio  WITHOUT  REDUCING 
THE  AUDIO  BANDWIDTH! 
Listening  on  the  ham  bands  is 
made  pleasurable  through  the 


NIR-10 


reduction  of  noise  and 
interference  with  the  NIR-10. 
The  unit  also  removes  multiple 
whistles  and  tones  with  its 
spectral  notch  filter  mode,  and 
includes  a  unique  movable 
bandpass  filter  mode  with 
selectable  250  Hz,  600  Hz,  or 
1800  Hz  wide  vertical -skirted 
filters, 


NIR-10:  $349.95   Now  available  at  select  dealers 

If  you  only  need  to  remove  multiple  heterodynes,  use  our  NF-60  DSP  Notch  Filter,  still  only  $149.95. 

For  1I5VAC  to  12VDC  Adapter  add  $16,   Charge  to  MC  or  Visa.  Allow  1  week  for  personal  checks.  COD  extra. 

We  pay  UPS  surface  shipping  in  the  Continental  United  States.    NC  residents  add  6%  sales  tax- 

JPS  Communications,  inc.     toll  free  order  line  i^boo-533-3819 

P.O.  Box  97757  Raleigh,  NC  27624    Technical  Info  1-919-790-1048    FAX  1-919-790-1456 


CIRCLE  2fl5  ON  READER  SERVICE  CARD 
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{92-12-0213:59:00): 
Lock      Memory  Errors 
RX2:  *  Single;  1 

RX3:  *  Mutti :  0 

:  OFF  AGC 

RX3:  143    Temperature 
RX4:207     21,6  degC 


145.987 


BUDAK2>BEACON;++  Hi,  this  is  the  RUDAK-II  experiment  on  AMSAT  OS* 
CAR  21  ++ 

RUDAK2>TUv1-1:RUDAK-ll  Telemetry 

Voltages  RMiTCMD-lnterface 

5V-R1  :  0.80  V  1-TX-ON:  OFF 

5V-RTX:  5.04  V  2-RX12&48:  OFF 

RUDAK2>TLM-2:5V-RAM:  4.95  V3-RNG 
Total  Current  4-Soft:  13.9  V 

14V4:  315  ma 

RUDAK2>BEAC0N  RUDAK-II  Schedule: 
UTC  (Min.  MOD  10)  Beacon  Mode 

0.  .fl  FM  Repeater 

9  AFSK  Telemetry 

RUDAK2>BEACON:++  Hi,  this  is  the  RUDAK-II  experiment  on  AMSAT  OS- 
CAR 21  ++ 

RUDAK2>BITFAT-1  :$*BHX0 

RUDAK2>BrTFAT-2: 

RUOAK2>BITFAT-3; 

RUDAK2>BfTFAT-4: 
RUDAK2>EPROM:RUDAK-2  EPROM  Test 


Downlink 

Uplink/MHz 

435,016 

no 


Table  2.  Example  of  A-O-27  AX.25  AFSK  FM  data  received  on  148.983  MHz  by 
N2AAM. 


information  about  A-O-13  operations  is 
always  available  via  the  A-O-13  teleme- 
try beacons  on  145.812,  435.658  and 
2400.646  MHz  in  CW,  RTTY  and  400 
bps  PSK.  Active  command  stations  in- 
clude Petef  0B2OS.  James  G3RUH  and 
Graham  VK5AGR.  Messages  to  these 
volunteers  about  A-O-13  operations  can 
be  sent  via  the  Internet  (caiisign@am- 
sat.org)  or  via  CompuServe  (>1NTER- 
NETicall&gneamsatorg)  They  also  gel 
mail  via  U-O-22.  Computer  predictions 
still  show  a  projected  reentry  of  late 
1996  for  A-O-13* 

Several  special  interest  groups  can 
be  found  on  specific  frequencies  when 


the  appropriate  mode  is  on.  but  unlike 
HFT  interference  ts  figtiL  The  VHF,  UHF 
and  microwave  signals  are  not  subject  to 
band  conditions.  DX  chasers  nan  be 
found  on  145.890  MHz  almost  dairy.  AM- 
SAT schedules  operations  nets  on 
145.950  and  435.970  MHz,  and  directly 
afterwards  on  the  same  Irequencies  are 
SSTV  nets. 

The  MICROSATS,  Pacsat-OSCAfl- 
16,  DOVE-GSCAR-17.  Weber-OSCAR- 
18  and  lusat-OSCAR  19  were  launched 
on  January  22,  1990t  on  an  Ariane  4 
rocket  from  French  Guiana  with  UoSAT- 
OSCAR- 14  and  UoSAT-QSCAR*15.  U* 
0-14  is  no  longer  performing  amateur 


AMSAT  Has  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  globe  today  to 
participating  In  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  launch  state-of-the-art  satelites  tor  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  Amateur  Radio.  Most  of  all,  we  provide  our 
members  with  an  impressive  array  of  member  benefits  including; 

•  Operating  aides  such  as  discounted  tracking  software  and  land  line  BBS. 

•  An  extensive  network  of  volunteers  to  provide  you  local  technical  assistance. 

•  The  AMSAT  Journal,  your  bi-monthly  periodical  devoted  to  the 
Amateur  Space  program. 

It's  Fun!  It's  Easy!  It's  Exciting! 

JOIN  TODAY*  For  more  information,  call  ar  write  for  your  free 
information  packet.  Or  send  your  duos  now,  check  or  charge;  $30  U.S.t 
$36  Canada  I  Mexico,    S45  all  else.    {$15  towards    thv  AMSAT  journal.) 


AMSAT,  P.  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;  Fax:  (301)  608-3410 


radio  service  and  U-O-15  failed  shortly 
after  launch. 

The  microsats  P-O-16  and  L-O-19 
are  currently  operational  with  1200  bps 
(potentially  capable  of  4300  bps)  flying 
mailbox  activity.  The  uplinks  are  on  2 
meters  FM  with  70cm  PSK  (phase-shift 
keying)  downlinks.  Software  changes 
are  uploaded  to  provide  enhanced  oper- 
ation, These  satellites  also  provide  ter- 
restrial packet  forwarding  services. 

DOVE-OSCAR- 17  is  functional  but 
has  not  spent  much  time  with  the  popu- 
lar 2  meter  downlink  on  145.825  MHz. 
Efforts  by  WD0E  and  others  have  fo- 
cused on  restarting  the  2  meter  1 200 
bps  AX25  FM  telemetry.  DOVE  stands 
for  Digital  Orbiting  Voice  Encoder  and 
was  sponsored  by  AMSAT  Brazil,  or 
S  RAM  SAT.  Since  launch,  the  goal  was 
to  send  digitized  voice  messages 
through  the  satellite  tor  educational  pur- 
poses.  DOVE  has  only  spoken  once  and 
it  was  with  limited  fidelity.  Those  efforts 
will  continue. 

Weber-OSCAR-18  continues  to  take 
pictures  of  the  earth.  This  satellite  was 
primarily  built  by  Weber  Sale  University 
in  Ogden,  Utah.  It  is  slightly  taller  than 
trie  other  microsats  since  it  has  a  cam- 
era "penthouse1"  on  top.  Images  of  Peru, 
Chile,  Northern  Australia  and  the  south- 
ern tip  of  India  were  largets  for  the  win- 
ter season.  The  images  are  sent  to  earth 
at  1200  bps  using  PSK  on  70cm.  WE- 
BER WARE  software  is  used  to  collect 
the  received  data  and  display  the  re- 
sults. Students  at  Weber  State  have  also 
been  studying  battery  telemetry  and  oth- 
er data  available  from  the  sat-ellite. 

Comparisons 
of  battery  da- 
ta from  just 
after  launch 
to  the  present 
will  provide 
valuable  in- 
formation for 
future  micro- 
sats, 

Fuji-OS- 
CAR-20  was 
sent  to  orbit 
from  the  Tan- 
ec-ashima 
Space  Center 
in  Japan  on 
February  7, 
1990.  It  re- 
placed the 
older  F-O-12, 
which  lasted 
about  three- 
and-a-half 
years.  F-O-20 
has  both  a 
linear  Mode 
MH  transpon- 
der (Mode 
MA1")  and  a 
digital  mail- 
box system 
(Mode  MD") 
at  1200  bps 
PSK.  The  sat- 
ellite spends 
most  of  its 
time  in  *JD" 
but  is  sched- 
uled for  \JA" 
operation  on 
Wednes- 
days, UTC. 
Signals   are 


CIRCLE  1 10  ON  READER  SERVICE  CARD 


strong  but  careful  management  of  the 
satellite's  power  budget  and  temperature 
by  ground  control  stations  is  necessary. 

RS-14  went  to  orbit  on  January  29, 
1991,  It  is  also  known  as  RADIO-M1, 
RUDAK-2  or  AMSAT-OSCAR-21  and  Is 
attached  to  the  Soviet  INFORMATOR*1. 
While  its  linear  Mode  *B*  transponder 
was  very  popular  at  first,  today  the  FM 
'repeater9  mode  of  the  German  RUDAK 
(Regenerative  Transponder  for  Digital 
Amateur  Radio  Communications)  experi- 
ment has  sparked  the  Interest  of  many 
new  satellite  chasers.  Telemetry  and  the 
FM  voice  (uplink  on  435.016  MHz)  mode 
share  portions  of  each  10-minute  period. 
When  the  system  is  not  acting  in  the 
repeater  mode,  the  telemetry  can  take 
on  many  forms,  including  1200  bps 
AX.25  AFSK,  400  bps  PSK  or  even  digi- 
tal voice.  Messages  of  greeting  in  differ- 
ent languages  and  even  a  "get  well 
soon"  message  sent  to  Matjaz  Vidmar 
YT3MV  have  been  heard  on  the  RUDAK 
downlink  of  145.983  MHz.  Table  2  Shows 
an  example  of  recent  AX.25  packet 
telemetry  from  RUDAK.  The  signals 
were  monitored  by  Dave  N2AAM  m  earfy 
December. 

RS-12/13  was  iauncned  on  February 
4,  1991,  aboard  the  COSMOS-2123 
NAVSAT.  COSMOS-2123  Is  a  replace- 
ment for  COSMOS-1861.  which  carries 
RS-10/11.  The  RS-12/13  package  is  ca- 
pable of  the  same  linear  transponder 
modes  as  RS-10V11.  but  is  most  com- 
monly found  with  RS-12  active  in  Mode 
"K."  which  uses  a  15  meter  uplink  and  a 
10  meter  downlink.  Signals  are  usually 
strong.  Most  users  call  XQ  RS"  when 
accessing  the  satellite  to  avoid  confusion 
with  other  terrestrial  15  meter  activity. 
Many  more  years  of  service  are  expect- 
ed from  RS-12/13,  based  on  the  results 
Of  RS-IOVH, 

UoSAT-OSCAR-22  joined  the  now 
large  group  of  hamsats  on  Jufy  17, 1991* 
primarily  as  a  replacement  for  the  failed 
U-O-15.  After  complete  commissioning. 
It  has  taken  over  the  9600  bps  duties  of 
U-O-14.  In  addition  to  serving  as  a  pack- 
et mailbox  eight  times  faster  than  the  mi- 
crosats, it  also  has  a  camera  experiment 
on  board  and  has  taken  some  excellent 
snots  of  the  earth.  The  70cm  transmitter 
is  not  as  clean  as  that  of  U-O-14  but. 
with  today's  modems,  copy  is  very  good 
for  the  several  hundred  regular  users. 
Significant  amounts  of  terrestrial  packet 
messages  are  forwarded  through  the 
satellite  and  its  health  has  been  ex- 
cellent Messages,  programs,  pictures 
and  even  voice  mail  have  been  sent  via 
U-Q-2Z 

Krtsat-OSCAR-23  joined  the  amateur 
satellite  corps  on  August  10,  1992.  It  has 
a  9500  bps  system  very  similar  to  U-O* 
22,  but  with  belter  transmitter  character- 
istics. The  camera  system  is  more  so- 
phisticated, with  both  wide  and  narrow 
angle  lenses  and  has  provided  some 
fantastic  images  from  space.  The  mail- 
box system  was  released  for  genera! 
use  this  winter,  The  orbit  is  slightly  high- 
er than  the  other  University  of  Surrey- 
built  spacecraft  and  gives  more  access 
time  per  pass.  Some  newcomers  to 
satellite  packet  activity  have  found  the 
9600  bps  FM  mode  of  the  UoSATs  and 
Kitsat  less  expensive  than  the  1200  bps 
PSK  mode  of  the  microsats.  The  link 
margin  advantages  of  PSK  versus  FM 
are  overcome  by  excellent  signal  levels 
from  the  FM  satellite  transmitters. 
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"Now  Available... 
6  &  10  meter  50  watt 

mobile  radios!" 


COMMUNICATIONS     DIVISION 

147  New  Hyde  Pk.  Rd.Franklin  Sq.k  NY  11010 


rA 


Now,  for  the  first  time,  Azden  handhelds  are  available  in 
the  UtS*j  and  you  can  buy  them  directly  from  the  factory, 
This  means  that  you  will  receive  the  level  of  knowledge 
and  expertise  that  you  want  when  buying  a  radio. 
We  also  have  in-house  competent  technicians,  ready  to 
handle  your  sendee  needs-quickly  and  efficiently! 
Don't  forget- all  Azden  radios  come  with  a 

2  YEAR  LIMITED  WARRANTY, 

These  great  new  Azden  handhelds  all  feature: 

•  Rugged  commercial  construction 
* 5  Watts  output-standard! 

•  Includes  all  (unctions 


Other  features  include: 

•  Two  level  power  out 
(5  and  .5  watts) 

•  True  FM  modulation 

•  Double  conversion  receiver 

•  Sensitivity  <0,  ]  6  u  V  for 

12  dB  SINAD 

•  Audio  output  .25  watts 

•  41  memories  in  two  banks 

•  All  CTCSS  tones 
(encode  &  decode) 

•  DTMF  paging  &  Code  Squelch 

■  7  DTMF  telephone  memory 
Receives  aircraft  band 
(AZ-21 A  only) 

•  Scan  memory  skip 

•  Auto  power  shut-off 


•  Battery  power  saver 

■  Heavy  duty  metal  heat  sink 
anchors  belt  clip,  antenna, 
connectors  and  controls 

•  Rubberized  keys  and  controls 
for  non-slip  performance 

•  Backlit  keypad  and  display 
with  time  delay 

•  Complete  with  I2v»  5  watt 
battery,  charger,  charger 
stand,  belt  dtp  and  hand  strap 

Accessories: 

•  Soft  carrying  case,  LC-16 

•  Weatherproof  speaker 
microphone,  SDX-5HW 

•  External  DC  power  cord, 
AD-Ifi 


To  Place  Orders:  1-800-643-7655 

For  Technical  Assistance:  5 16-328-7501      ^__ 
Fax  Number:  5 1 6  ,328-7506  [JO_ 
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Number  1  3  on  your  Feedback  card 


by  David  R.  Margolh  AG8L 


The  GAP  Voyager 

DX-IV  Vertical 

Operate  160  through  20  meters  with  this  high  performance  antenna. 


GAP  Antenna  Products,  Inc. 

6010  Bldg.  B 

N.  Old  Dixie  Highway 

Vero  Beach  FL  32967 

Telephone:  (407)  778-3728 

Class:  $390;  guy  rope,  $39. 


For  the  last  two  years  I've  been  DXing  with 
100  watts  and  two  verticals,  the  Cushcraft 
R5  and  the  GAP  Challenger  DX-VI.  The  GAP 
DX-VI  is  a  fine  antenna,  but  its  performance 
on  80  meters  is  limited  by  its  size  and  narrow 
bandwidth.  I  wanted  something  better  lor  80, 
and  also  some  way  to  get  on  160  meters, 
Dipoles  seemed  like  a  poor  choice  because  of 
the  difficulty  in  getting  them  to  an  effective 
height.  At  the  100  watt  power  level  80  and  160 
meters  are  especially  difficult  because  of  the 
typically  higher  noise  levels  and  weaker  signal 
strengths,  so  an  effective  antenna  is  a  must. 

Enter  the  GAP  Voyager  DX-IV,  the  big 
brother  to  the  GAP  DX-VI.  The  DX-IV  is  45 
feet  tall  and  covers  160,  80,  40  and  20  meters. 
The  DX-IV  was  created  specifically  to  provide 
an  antenna  solution  on  160  and  80  meters; 
the  coverage  of  40  and  20  meters  is  some- 
thing of  a  bonus.  About  90  kHz  is  covered  on 
160  meters,  with  full  coverage  on  the  other 
bands. 


Photo  A.  The  GAP  Voyager  DX^IV  offers  160 
through  20  meter  operation. 
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Description 

If  you're  not  familiar  with  GAP  verticals,  pic- 
ture a  dfpole  mounted  on  end.  That  is  the  bes: 
way  I  have  to  describe  the  GAP  DX-IV  to  you. 
The  feedllne  attaches  to  a  center  insulator 
(the  *GAP")  about  halfway  up  the  antenna. 
From  there,  the  feedline  comes  down  inside 
the  lower  section  of  the  antenna  and  exits 
through  the  bottom,  terminating  in  a  PL-259 
connector.  Tuning  rods  attach  to  three  sides 
of  the  antenna  to  provide  multiband  coverage, 
and  a  capacitance  top  hat  (a  wire  ring  six  feet 
in  diameter)  at  the  top  of  the  antenna  increas- 
es the  electrical  height  for  80  and  160  meters. 

Unlike  traditional  verticals,  an  extensive 
ground  radial  system  is  not  required.  Only 
three  radials  (the  manufacturer  calls  them 
counterpoise  wires)  measuring  57  fee!  are  re- 
quired. The  only  restrictions  on  them  are  that 
they  must  be  insulated,  and  they  must  not  run 
too  close  to  your  feedline.  They  can  be 
buried,  and  they  can  zigzag,  if  necessary,  to 
fit  your  site.  You'll  need  to  provide  the  wire  (it 
doesn't  come  with  the  antenna),  but  just  about 
any  insulated  wire  will  do  fine- 

I  had  my  DX-IV  shipped  lo  my  office.  It  can 
be  shipped  by  UPS,  but  you  should  be  pre- 
pared to  receive  a  long  box.  I  got  some  sense 
of  this  when  the  receptionist  called  and  told 
me,  with  a  note  of  panic  in  her  voice,  that 
there  was  an  antenna  for  me  in  the  lobby.  She 
didn't  sound  too  happy.  The  box  is  nine  feet 
long,  which  is  the  longest  allowed  by  UPS, 
and  weighs  about  30  pounds,  t  managed  to 
get  it  home  in  my  Taurus  by  running  it  diago- 
nally through  the  car  with  one  end  sticking  out 
the  front  passenger  window.  If  you  try  this  dur- 
ing rush  hour,  remember  to  stay  on  the  left 
side  of  your  tane. 

When  you  unpack  the  box,  you  will  find 
several  large  pieces  of  lubtng,  the  GAP  sec- 
tion with  pre-attached  coax,  and  many  smaller 
pieces  of  tubing.  The  smaller  pieces  of  tubing 
are  packed  inside  the  larger  diameter  tubing 
for  protection  during  shipping.  A  small  box  of 
hardware,  the  top  hat  wire,  instructions,  and  a 
nut  driver  round  out  the  parts  inventory. 

Before  You  Start , .  * 

Before  the  antenna  can  be  put  up,  several 
things  must  be  done,  A  suitable  site  is  the  first 
requirement.  You'll  need  a  clear  area  at  least 
45  feet  long  with  no  obstructions  (like  tree 


branches  or  electrical  wires)  above  it.  Four 
pairs  of  guy  ropes  spaced  90  degrees  apart 
support  the  antenna  and  attach  to  the  ground 
25  feet  from  the  base  of  the  antenna,  so  the 
45-foot  figure  should  really  be  closer  to  70 
feet  to  take  this  into  account.  The  location  of 
the  counterpoise  radials  should  also  be  con- 
sidered when  selecting  a  site,  although  you 
have  more  flexibility  with  their  placement.  The 
tuning  rods  at  the  bottom  of  the  antenna  will 
be  hot  with  RF  during  use,  so  an  enclosure 
should  be  included  if  children  or  pets  can  en- 
ter the  area. 

Another  site  consideration  is  the  proximity  of 
other  vertical  metal  objects.  Allow  at  least  70 
feet  separation  from  towers,  other  vertical  an- 
tennas, aluminum-sided  buildings,  and  so  forth. 
My  GAP  DX-VI  antenna  is  the  closest  metal  or> 
ject  to  the  DX-IV,  at  a  distance  of  just  over  70 
feet,  and  it  has  not  caused  any  problems. 

The  second  requirement  is  to  obtain  suit- 
able guy  ropes.  I  assumed  this  would  be  easy 
as  I  ordered  them  with  the  antenna.  Unfortu- 
nately, the  rope  was  out  of  stock  and  had  to 
be  back-ordered,  With  a  major  contest  quickly 
approaching,  t  was  determined  to  get  the  an- 
tenna up,  so  I  tooked  for  suitable  rope  locally. 
Despite  being  in  a  major  metropolitan  area,  I 
was  unable  to  find  a  good  replacement.  The 
guy  rope  for  the  antenna  should  be  rated  for 
300  pounds  load,  have  good  UV  resistance, 
and  not  stretch  under  tension.  This  combina- 
tion of  requirements  is  almost  impossible  to 
find  in  hardware  store  rope.  I  settled  on  a  240- 
pound-rated  Poly  {polypropylene}  rope,  but  I 
used  it  knowing  that  it  would  need  replace- 
ment within  a  season  due  to  its  poor  resis- 
tance to  sunlight  The  300*pound  load  rating 
will  keep  the  antenna  standing  in  a  SO  mph 
wind,  so  you  can  get  by  with  something  less 
for  temporary  use,  like  Field  Day.  You'll  need 
350  feet  of  rope  in  all,  cut  into  eight  pieces 
during  assembly  for  the  eight  guy  ropes. 

You  can  use  a  variety  of  ground  anchors  for 
the  guy  ropes.  I  took  a  different  approach  as  i 
didn*t  want  to  give  up  any  lawn  space  to  the 
guy  ropes  angling  down  from  the  antenna.  In- 
stead of  ground  anchors,  t  placed  four  10-foot 
treated  4x4s  in  the  ground,  25  feet  from  the 
base  of  the  antenna,  spaced  90  degrees 
apart.  The  4x4s  were  buried  four  feet  deep 
and  anchored  with  one  bag  of  ready-mix  con- 
crete each.  Screw  eyes  were  placed  about  5- 
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-Twin  band  2  Meter/220  MHz.      C288A-Single 

C228A-The  first  and  only  HT  with  2  Meters  and  220  MHz, 

Frequency  range  RX  130  174  and  200-245  MHz  (approx) 

TX  Ham  bands  only  on  2  Meters  and  220  MHz, 
MARS  CAP  modifiable,  permits  required, 

2.5  Watts  power  output  with  standard  battery  (CIMB151 ) 

5  Watts  with  12V  battery  (CNB152) 
Long  life  battery  (CNB153) 
Power  cord  for  mobile  operation  (CAW150) 
Three  power  levels  (l_)  (M)  (H) 


Far  mare  information  on  this  and  other  STANDARD  products,  contact  your 
nearest  dealer  or  call  STANDARD  Amateur  Radio  Products  at  (312!  763  0081 

Specifications,  puce  and  futures  are  subject  to  change  without  obligation 
notice.  All  products  carry  a  ONE  YEAR  limite 
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40  Memories  plus  2  Call  memories  20  per  band  limited. 

CTCSS  Encode  Decode  included 

DTMF  Code  Squelch  and  Paging  modes. 

Receiver  sensitivity  is  an  unbeatable  0158  uV  lor  12dB  SINAD 
Unbeatable  out-ot  band  sensitivity 

Clone  mode  allows  you  to  quickly  program  a  friend's  new 
STANDARD  HT  from  yours.  All  memory  contents  are  copied  ov< 
the  air  from  one  HT  to  the  other, 


Also  available  is  the  STANDARD  C528A,  C628AP  C558A 

STANDARD  Amateur  Radio,  Products.  Inc 
PO.  Box  48480,  Nife$,  Illinois  6064B 
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Various  Scan  mod 

Lean  Body  and  Ligl 

200  Channel  Memory  Capacity— 40  Standard,        j 

Code  Squelch/Tone  Squelch.  / 

Built-in  key  pad  under  the  front  slide-cover.         j 

Receives  from  1 15  to  249  MHz.  Transmits  220  MHz  ha 

AM  detector  for  Aircraft,  MARS/CAP  modifiable,  perrnits  required. 

2.5  Watts  power  output  with  standard  battery  (CNB1S4), 

5  Watts  with  (CNB1 82).  Long  life  battery  (CNB1I3).  /   I 

Three  power  levels.  (L)  (M)  (H)  /     /   J 

Wake-up  feature  turns  1he  radio  on  automatically,  tfou  c 

receive  a  specific  call  from  another  station  even  if  the  power  is  in 

the  off  position.  Current  drain  in  the  Wake-up  mod£  Is  only  3  mA, 

Easy  and  Quick  to  address/store  memory  channels.  Vacant 

memory  channels  are  automatically  scanned  and  located. 

DTMF  Memory.— 10  different  DTMF  memories,  each  accommodating 

up  to  1 5  digits,  with  the  touch  of  a  key.  / 

Also  available  is  the  STANDARD  C188A  for  2  meters  and  the 

C488A  for  440  MHz.  C288A— The  first  and  only  HT  with  2  Meters 

and  Aircraft  receive  coverage  with  220  MHz  transmit 


1/2  feet  up  each  4x4  to  hold  the  guy  ropes. 
With  this  system,  the  guy  ropes  don't  get  in 
the  way  when  you  mow  the  lawn.  More  impor- 
tantly, singe  the  guy  ropes  are  the  only  thing 
keeping  the  antenna  up,  they  are  much  better 
protected  from  accidental  damage.  I  found 
bite  marks  recently  in  the  coax  that  runs  to 
one  of  my  antennas.  Unbelievably,  the  bite 
penetrated  all  the  way  through  to  the  inner 
conductor  of  the  9913  {large  size)  coax,  So 
consider  the  "critter  factor  when  deciding  how 
to  locate  the  guy  ropes. 

The  antenna  sits  on  a  base  mount  made  of 
two  pieces  of  angle  iron.  The  bottom  of  the 
antenna  sits  between  the  base  mount  and  piv- 
ots on  a  bolt.  Although  the  base  mount  can 
just  be  pounded  into  the  ground,  I  installed 
mine  in  concrete.  One  bag  is  plenty  if  you  de- 
cide to  go  this  route,  If  you  decide  to  use  4x4s 
as  guy  mounts  as  I  did,  the  base  mount 
should  be  turned  about  10  degrees  instead  of 
lining  up  directly  with  the  4x4s.  Otherwise, 
one  of  the  4x4s  witl  be  in  the  way  when  you 
try  to  raise  or  lower  the  antenna. 

Assembly 

Assembling  the  antenna  is  quite  easy, 
There  is  little  to  measure;  most  pieces  just 
slide  together  and  connect  with  screws 
through  pre-drilled  holes.  The  tuning  rods  are 
a  little  less  precise.  Clamps  are  used  to  hold 
standoff  insulators  to  the  main  mast  and  you 
must  position  the  clamps.  Labels  attached  to 
the  main  mast  get  you  in  the  ball  park.  An  ad- 
justment step  later  in  the  Instructions  helps 


QRP  HF  HT 

8(hn40m-20m- 1 7m-  15m*  1 0m-6m 

Who  says  you  can't  take  it  with  you? 

Imagine  the  thrill  of  working  DX  with  one  of 
these  tiny  single  band  HTs !  Output  2  watts  SSB  or 
CW+  Sens; hive  superhet  receiver  with  noise 
blanker,  RIT.  AGC,  and  S-meter.  2  VXO  ranges 
on  each  band  (25KHz  on  80/40,  50KHz  on  20- 
6m  l  Built  in  speaker  and  microphone.  Carrier 
and  sideband  suppression  >40dB.  Total  weight 
20oj  tine  I,  hatteriesL  Rugged  metal  case. 


MX-_\?S  80m 
MX-7.QS  40m 
MX-I4S  20m 
l*tS    !7m 


Wx6"H 

Oplimiul  Acct'SMiries 
Tclcwupit  whip 

Additional  crystals 


MX-21S  15m 
MX-28S  10m 
MX-50S  6m 

$349,95 


1  •  •«  Itncai  ..rr.7 
canning  ca>e 


Shipping  and  handling  $5 

CA  orders  add  Sales  Tax, 

Mones  back  guarantee. 


.[•Com    Bk\  194  1     Ikn  Lomond  CA  95(105 

(408)  335-9120  FAX  335-9121 
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you  compensate  for  any  inaccuracy*  The  in- 
structions are  adequate,  although  the  sup- 
plied 3-D  sketch  of  the  assembled  antenna  is 
not  very  detailed  and  could  be  improved, 

I  had  a  few  problems,  A  short  wire  was 
missing  (promptly  replaced  by  GAP).  The  la- 
bels for  the  standoffs  on  one  mast  section 
were  reversed,  causing  the  tuning  rods  to  be 
out  of  position.  This  was  caught  and  easily 
corrected  during  the  adjustment  step  previ- 
ously described.  The  top  hat  wire  (which 
comes  to  you  as  a  closed  loop)  had  a  knot  in 
it.  I  just  pulled  the  knot  tight  (although  this  re- 
quires pliers  because  the  wire  is  copper-clad 
steel).  The  rods  that  hold  the  top  hat  were  dif- 
ficult to  insert  through  the  holes  In  the  main 
mast  (corrected  by  slightly  increasing  the  size 
of  the  holes  with  a  pocket  knife). 

The  most  disturbing  problem  was  finding 
out  that  the  pivot  holes  at  the  bottom  of 
the  antenna  were  90  degrees  off  their  correct 
position.  When  you  assemble  the  antenna 
as  ft  has  on  the  ground,  tuning  rods  extend 
away  from  the  top  and  both  sides  of  the  main 
mast.  In  this  position,  the  bolt  that  goes 
through  the  pivot  holes  at  the  bottom  should 
be  parallel  to  the  ground.  This  way,  you  can 
just  attach  the  base  of  the  antenna  to  the 
base  mount  and  walk  the  antenna  up.  With 
mine,  the  antenna  would  have  needed  to  be 
rotated  90  degrees,  and  the  tuning  rods  on 
the  side  prevent  this. 

With  some  head  scratching  (and  being  fur- 
ther motivated  by  falling  snow),  I  found  an 
easy  solution.  1  unscrewed  the  base  section 
from  the  sleeve  that  connects  it  to  the  next 
section  (two  screws) ,  rolated  it  90  degrees, 
drifted  two  new  holes  in  the  sleeve,  and  refas- 
tened  it.  Bingo.  Easy  fix,  I  talked  to  GAP  later 
to  review  the  structural  impact  of  my  field 
modification  {no  problem),  and  to  find  out 
what  had  happened.  Apparently  there  was  no 
coordination  of  holes  between  the  top  and  the 
bottom  of  the  base  piece,  and  it  usually  just 
worked  out  OK,  They  plan  to  check  this  better 
in  the  future. 

Raising  the  Antenna 

With  the  assembly  completed  and  the  site 
prepared,  it  was  time  to  raise  the  antenna.  I 
had  three  helpers,  although  you  could  get  by 
with  two— two  people  should  walk  the  anten- 
na up  while  the  third  fastens  the  guy  ropes. 
Walking  the  antenna  up  must  be  done  very 
slowly.  My  dad  was  helping  and  he  was  cer- 
tain that  the  top  of  the  antenna  was  going  to 
snap  off,  but  the  antenna  has  been  designed 
to  handle  this,  provided  you  don't  go  too  fast 
and  let  the  end  whip  about.  After  the  antenna 
is  vertical  and  the  first  set  of  guys  are  at- 
tached, you  can  relax  a  bit.  With  both  the  top 
and  bottom  guy  ropes  attached,  the  antenna 
is  quite  stable  and  the  individual  guy  ropes 
don't  seem  to  be  under  much  tension,  We  had 
problems  because  a  few  of  our  guy  ropes  had 
been  routed  the  wrong  way  and  made  contact 
with  the  tuner  rods,  but  we  were  able  to  cor- 
rect this  without  taking  the  antenna  down  by 
threading  the  offending  guy  ropes  through  the 
tuner  rods  with  a  long  pole  while  standing  on 
a  ste  pi  adder. 


Performance 

How  does  the  antenna  work?  My  first  two 
CQs  on  160  brought  replies  from  stations 
about  500  miles  away  and  589  signal  reports. 
On  80  meters  a  short  time  later  I  worked  a  6W 
In  Senegal  through  a  pile-up.  During  an  SSB 
DX  contest,  and  using  just  100  watts,  t 
worked  about  10  countries  on  60  meters  and 
30  countries  on  40  meters  during  the  contest 
weekend.  My  country  total  on  80  meters  has 
been  steadily  climbing,  and  getting  through  on 
40  meters  has  been  a  breeze. 

Compared  to  the  GAP  OX- VI,  the  Voyager 
DX-IV  not  only  adds  160  meters  capabilities,  rt 
provides  several  S-units  of  transmit  improve- 
ment on  80  meters,  I  often  heard  stations  be- 
fore on  80  meters  while  using  the  DX-VI  but 
they  didn't  hear  me  calling  them.  With  the  DX- 
IV,  I  usually  get  through,  On  40  and  20,  both 
antennas  seem  dose,  wrth  the  DX-IV  getting 
the  edge  by  a  slight  margin,  Both  are  great 
DX  antennas  for  40  meters.  On  20,  I  usually 
use  the  Cushcraft  R5,  but  to  be  fair,  I  have  \t 
mounted  up  on  the  roof  of  the  house  where  it 
has  a  significant  height  advantage.  On  the 
other  hand,  the  GAP  antennas  are  usually 
much  quieter  than  the  R5  (the  difference  can 
be  like  turning  on  a  noise  blanker,  with  noise 
sometimes  dropping  as  much  as  five  S-units}, 
so  sometimes  the  GAP  antenna  is  the  only 
way  to  go. 

The  GAP  DX-IV  met  the  manufacturers 
SWR  specifications  without  difficulty.  As  as- 
sembled, 1  had  a  usable  frequency  span  on 
160  of  1.800  to  1.895  MHz,  full  band  cover- 
age on  80  with  1,7:1  as  the  highest  SWR  at 
the  band  edges,  full  band  coverage  on  40  with 
1.6:1  as  the  highest  SWR  at  the  top  end  of 
the  band,  and  ftj(l  band  coverage  on  20  me- 
ters with  1 .3:1  as  the  highest  SWR. 

Long-term  reliability  of  this  antenna  should 
be  excellent.  Except  for  a  small  encapsulated 
tuning  device  at  the  top  of  the  antenna  for  set- 
ting the  frequency  coverage  on  160  meters, 
everything  else  is  tubing  and  wire.  There's  not 
a  whole  lot  that  can  go  wrong  with  this  anten- 
na, and  nothing  that  couldn't  be  easily  re- 
paired in  the  field 

Customer  Service 

Customer  service  at  GAP  Antenna  Prod- 
ucts is  excellent.  I  have  talked  to  several  dif- 
ferent folks  there,  and  they  all  were  knowl- 
edgeable about  the  product  and  eager  to 
please.  Even  though  I  purchased  the  DX-IV 
through  their  distributor,  Amateur  Electronic 
Supply,  I  received  complete  support  direct 
from  GAP,  with  no  questions  asked.  It  is  rare 
to  find  a  company  where  the  employees  have 
such  enthusiasm  for  their  product  and  treat 
their  customers  so  well. 

Conclusion 

If  you  want  a  single  package  providing  ac- 
cess to  160  meters,  great  DX  performance  on 
the  entire  80  and  40  meter  bands,  and  cover- 
age of  20  meters  as  a  bonus,  the  GAP  Voy- 
ager DX-IV  is  your  antenna.  Great  perfor- 
mance, a  rugged  design,  wide  bandwidth  and 
superior  customer  service  add  up  to  an  out- 
standing product. 
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icftieve  professional 
capabil  [ties  of  local  TV  weather  reporting .  Plug  R  itrta 
your  receiver  earphone  jack  and  decode  all  AFT  modes  - 
GOES  &  Polar  satellites  as  well  as  HF  Marine  fax. 
Capture,  enhance,  print  gray  scale  weather  facsimile 
using  your  PC.  Latest  technology  for  optimal  noise 
rejection,  self-test  modes,  advanced  menu-driven 
software  and  help  windows  assure  easy  operation. 

COMPARE  THESE  FEATURES! 

-  RohI  him:  i;,S[)fureand  display  of  all  APT  imagery  GOES-TAP,  GOES- 
WEFAX,  Muteasat,  NOWMetew  polar  satellites,  HF-Marir*e  WEFAX 
satelf  lie  wire  photos. 

-  Supe*  VGA  display  (VGA  ttirawp  1280k  1024  256  colors). 

-  Integrated  enhancement  tools  Brightness  contrast  histogram,  zoom, 
ratafe.  reverse,  mirror oan.  scroti  All  NOAA,  fog,  linear  mnancsnerir 
on/es  Intejpoto  shHtrstrd^3userrjefir«3aienestoh(ghtigrf$ea 

-  Full  s&diHe  pass  at  m  resolution 

-  Unattended  operate  and  24-ttjjt 
srfwMertror 

-PtaisetamataecMtforA 
latoaWOTto  maps 
■  laMudc/lonoiule  oris  and 
"wuartheie'lnaon 
-Sianctard  HF  and  Gff  image  tile 
tormats  aBow  images  tc  he  used 
wlh  other  software 

-  Wegated  GOES-TAP  and  WEAK 
anerroon  to  «c*  the  latest 
ctef^  in  weather  activity 

~  Wrt  gray-scate  or  laser  and  dot  ma&ta  printers. 

-  laboratory  tested,  FCC  Part  1o  class  B  certified 

-  Dopplar  distortion  removed  tor  polar  satellites  Maintains  frame  sync, 
even  in  jtie  presence  of  noise,  lading  and  dropout. 

-  Advanced  integrated  software  with  easy-to-use  pull-down  menus  and 
help  screens-  Graphic  signal  level  meter  and  software  seflabte  gain 
assures  optimal  levels. 

Purchase  the  system  yair  way.  If  you  already  have  the 
receiver  and  antenna,  all  you  neee  Is  the  WeatherFAX  beard 
and  software.  Build  the  complete  hit  and  save.  Iftomeed 
a  complete  system,  we  will  be  glad  to  rater  to  you  to  dealers 
that  ofler  complete  turnkey  WeatherFAX  packages. 
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Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000  A, designed 
to  measure  both  FWD/RFL  power  in  CW  ^^^ 

and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT"  you  see! 
Contact  us  for  your  nearest  auiho- 
rized  Coaxial  Dynamics  representa- 
tive or  dist  ri  butor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233 
1-800-CO  AXIAL 
Fax:216-267-3142 

Service  and  Dependability. 


a  Part  of  Every  Product 
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What  antenna 

n conquered  the 
worst  conditions 
in  the  world? 

QThe  answer 
Is  GAP'S 
revolutionary 
voyager. 
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Carrs  corner 


Number  14  on  your  Feedback  card 


Joseph  J.  Can- K4IPV 

P.O.Box  7099 

Fans  Church  VA  22041 

Using  the  NE-602  IC  in 
Ham  Circuits 

The  Signetics  NE-602  integrated 
circuit  is  one  of  those  few  devices 
that  strike  the  imagination  because  il 
is  well  conceived  and  behaves  like 
ifs  supposed  to.  That  latter  attribute 
means  that  it  will  work  well  when  am- 
ateurs design  and  build  circuits  with- 
out the  aid  of  SPICE  tooEs  or  an  en- 
gineering degree.  One  of  the  other 
chips  I  place  in  that  category  is  also 
a  Signetics  product:  the  venerable 
555  IC  timer. 

The  NE-602N  is  an  active  double- 
balanced  mixer  (DBM)  based  on  a 
transistor  circuit  called  a  Iranscon- 
ductance  cell,"  it  also  contains  inter- 
nal power  supply  regulation  and  an 
oscillator  transistor.  The  DBM  works 
to  500  MHz,  while  the  local  oscillator 


IN  A 

1 

w 

1 

INB 

2 

7 

NE-602 

GND 

3 

3 

OUT  A 

4 

5 

Figure  L  Pinouts  of  the  NE-602  miniDIP  package. 


works  to  200  MHz. 

Figure  i  shows  the  pinouts  of  the 
NE-602  8-pin  miniDIP  device.  Pins  1 
and  2  form  inputs  "A*  and  "B."  re- 
spectively. In  single-ended  circuits, 
input  "A*  is  typically  used,  while  input 
"B"  is  decoupled  to  ground  through 
0.05  pF  or  0.1  jiF.  In  differential  or 
push-pull  input  circuits,  both  input  "A" 
and  input  "B*  are  used.  The  push- 
pull  outputs  are  pins  4  and  5-  Again, 
both  single- ended  and  push-pull  con* 
figurations  are  accommodated,  The 
local  oscillator  transistor  base  and 
emitter  are  brought  to  the  outside 
world  via  pins  6  and  7,  respectively. 
The  DC  power  connections  are  pin 
no.  3  for  signal  and  DC  ground,  and 
pin  no.  8  for  +V  DC.  The  DC  power 
supply  should  be  less  than  +7  volts, 
or  regulation  provided. 

Figure  2  shows  the  DC  power 
oonfigu ration  for  the  NE-602.  In  this 
circuit  it  is  assumed  that  a  higher 
voltage  (e.g.  +12  volts)  is  being 
used,  so  a  voltage  reg- 
ulator Is  provided  to  re* 
duce  it  to  a  stable  +5 
VDC.  The  regulator 
can  be  one  of  those  lit* 
tie  78L05  1GQ*mA  IC 
devices  because  the 
NE-602  is  not  exactly  a 
current  hog,  A  100- 
ohm  series  resistor  is 
used  to  limit  current 
and  improve  decou- 
pling. At  the  power  ter* 
minal  of  the  NE-603 
(pin  no.  8),  there  are 
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Figure  2.  DC  power  supply  circuit  for  the  NE-602. 
46  73  Amateur  Radio  Today  *  February,  1 993 


two  decoupling  capacitors:  a  100  uF 
unit  for  low  frequencies  and  a  0.1  pF 
unit  for  higher  frequencies.  I've  used 
just  the  0.1  uF  unit  with  no  problems, 
but  I  note  trial  most  articles  on  the 
NE-602  tend  to  include  both  capaci- 
tors. 

You  can  use  a  +9  volt  DC  power 
supply  if  a  1,000-ohm  resislor  is 
used  for  R1  .  The  goal  is  to  keep  pin 
no.  8's  voltage  less  than  +7  VDC 
when  about  15  mA  is  drawn.  Even 
so,  I  recommend  that  the  78L05  de- 
vice be  used  instead  of  depending 
on  a  voltage-dropping  resislor 

Input  Circuits 

Figure  3  shows  several  input  con- 
figurations. These  circuits  are  quite 
varied,  and  which  to  use  depends 
somewhat  on  application  and  some- 
what on  preference  and  conve- 
nience. For  untuned  or  high 
impedance  applications,  use  the  di- 
rect input  circuit  shown  In  Figure  3A. 
This  circuit  capacitor  couples  signal 
to  pin  no.  1,  and  decouples  pin  no,  5 
through  a  capacitor  The  signal  level 
applied  lo  pin  no.  1  should  be  less 
than  200  mV  peak-to- peak 

An  untuned  differential  circuit  is 
shown  in  Figure  38.  This  circuit  uses 
an  RF  transformer  thai  is  not  tuned 
for  the  input  signal  coupling.  I've 


used  two  forms  of  transformer,  First, 
Tve  salvaged  or  adapted,  as  you  pre- 
fer, 10.7  MHz  IF  transformers  intend- 
ed for  FM  IF  amplifier  service  in  tran- 
sistor radios.  The  tuning  capacitor  on 
the  secondary  of  such  transformers 
can  be  easily  removed  in  most  cas- 
es. I!  is  located  etfernaf  to  the  base 
of  the  transformer,  in  a  small  recess 
in  the  bottom.  A  small  screwdriver  or 
sharp  pointed  toot  will  allow  access 
where  the  capacitor  can  be  crushed 
into  oblivion.  The  other  approach  is 
to  wind  a  toroidal  core.  I've  used  the 
Amidon  T-50-2  and  T*50*6  cores  in 
75/80,  40  and  20  meter  NE-602  re- 
ceiver applications  with  good  suc- 
cess. Each  core  was  wound  with 
about  20  turns  of  #26  AWG  enam- 
eled wire  on  the  secondary,  and 
about  four  turns  of  the  same  wire  on 
the  primary. 

The  same  sort  of  transformer  can 
be  used  for  the  tuned  variant  shown 
In  Figure  3C.  In  this  particular  In- 
stance the  tuning  capacitor  floats 
across  the  secondary  of  the  trans- 
former. This  method  works  when  the 
capacitor  is  a  trimmer  type,  or  can  be 
insulated  from  ground.  But  most  vari- 
able tuning  capacitors  are  designed 
to  be  grounded  when  mounted  to  the 
chassis,  so  a  circuit  simitar  to  Figure 
3D  must  be  used.  In  this  case,  the 
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Figure  3.  input  circuits  for  the  NE-602. 


THREE  NEW  MODELS  STARTING  AT  $  1295.00 

1800  MHZ  SPECTRUM  ANALYZER 

ALL  NEW  opt.6  10  DIGIT  CENTER  FREQUENCY  DISPLAY  AND  FREQ.  COUNTER 


MADE  IN  THE 
USA 

$1295.00 

MODEL  SAMOA 
2  MHZ  TO  600  MHZ 

$1595.00 

MODEL  5A1000A 
2  MHZ  TO  1 000  MHZ 


$1895.00 

MODEL  SA1800A 
2  MHZ  TO  1 800  MHZ 

ONE  FULL  YEAR 
WARRANTY 

LCD  CENTER  FREQUENCY 
OPTIONAL 
SEE  OpL6  BELOW 


'TWO-WAY  RADIO  SERVICE 

•TUNE  CAVATIE5,  FILTERS,  DUPLEXER5 

* C AT V,  MAT V7  SATELLITE    SERVICE 

THE  ULTIMATE  LOW  COST  Sl^CTRUM  ANALYZER: 
Thais  a  bold  statement  but  the  FTC  SA  Series 
Spectrum  Analyzers  are  the  best  performance  to  price 
ratio  Analyzers  on  the  market  today,   You  will  have 
to  apead  over  $1G,OOO.OG  to  find  an  Analyzer  with 
the  same  total  flexibility  ease  of  operation  and 
electrical  performance  of  the  1TC  mokel  SA600A, 
SA1000A  &  (he  atL  New  SA1800A  Analyzers. 


"EMI  RF!  TESTING 

*  TV-RADIO  BROADCAST  MAINTANCE 


•CHECK  SECURITY   TRANS.  AND  RECIEVERS 
*  EVALUATE  ALL  RF  BASED  SYSTEMS 


"CHECK  RF  CABLES,  RF  AMPS  &  RF  SYSTEMS     'MARINE,  AIRCRACT,  HAM  RADIO   SERVICE 


TOTAL  FLEXAHDJTY: 

We  do  not  preset  the  Resolution  B.  W.  and  frequency 
span  width  (dispersion),  like  all  the  other  tow  cost 
Analyzers  listed  below,  lite  ITC  SA  Series 
Analyzers  give  yon  full  control  over  the  Res.  Band 
Width  &  Freq.  Span  width  combinations.    You  can 
control  the  Vertical  position  the  Baseline  clipper  and 
Sweep  Speed,  we  also  provide  a  fully  adjustable  Video 


Filter.  You  see  at  ITC  we  know  our  equipment  wilt  be  used  10 
service  and  test  all  types  of  RF  based  sy terns,  not  just 
Cable  and  Satellite  TV  systems,  like  the  other  low  coat 
units  listed  below.   By  the  way  maybe  we  shouldn't 
call  those  other  units  low  cost  at  $2900.00  TO 
$3500,00,    Maybe  only  the  ITC  SA  Series  Spectrum 
Analyzers  quality  for  the  low  cost  classification.  Well 
we  will  just  let  you  decide  for  your  self. 


COMPARE  &  SAVE:  ITC  =  TOTAL  FLEX  ABILITY  +  PERFORMANCE  *  QUALITY 


FRONT  PANEL  CONTROLS 
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PS65A 


$1295.00 
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1  -  1 000MHZ 
1  -  180QMHZ 
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NO 
NO 
YES 


YES 

NO 

NO 
NO 


YES 

MO 
NO 
YES 


NO 
NO 
YES 


500MHZ* 
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2MHZ 
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Note:  *  add  Opt.    6  for  center  frequency  digital  readout.   Gpi.6   h  all  so  a  \Q  digil  180QMHZ  stand  alone  Frequency  Cornier  wiib    1  MV  sensitivity-    Note:  "*  tror  +  /-  5KHZ  Narrow  Band  Fjltei  add  OpLl  ...  All 
information  for  caber  manufactures   haw  been  teked  form  curreoi  manufttjciiiie*  adds  and  spec  ,  sheet*,    TVC  doc*  tvA  lake  icspunsibitity  for  any  boofrecl  infomuniun  that  may  appear  on  other  manufactured  data  tihecta, 
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Opt.l    50  MHZ  MARKER  GENERATOR   CALL  FOR  INTRODUCTORY  OFFER  $200.00    VALUE 
Opr.3  +  \-  SKHZ  NARROW  BAND  FILTER  EXTENDS  LOW  FREQ.  RANGE  TO  200kHZ  ALL  MODELS. 
Opt.5    1  OOOMHZ  BUILT-IN  TRACKING  GENERATOR  60dB  DYNAMIC  RANGE  OUTPUT. 
Opt.6    CENTER  FREQUENCY  DISPLAYA1800MHZ  FULL   FUNCTION  10  DIGIT  FREQUENCY  COUNTER. 


LIST  NET 

$450.00  $300.00 

g  50.00  $250.00 

00.00  $275.00 


TO  ORDER  or  FOR  INFORMATION  &  A  SPECIAL  INTRODUCTORY  OFFER  CALL  800-232-3501 


ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION.  M/Cfc  VISA*  AE,   DISCOVER,  CHECK  .  MONEY  ORDER  OK. 

PRICES  K)B  NEWPORT  BEACH  (USA),  CA*  RESIDENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUIRES  WELCOME. 

Distributed  By  Navtec  1303  Avocada  Ave,,  Suite  193  Newport  Beach,  CA  92660  714-552-1469  FAX  714-721-8085 
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tuning  capacrtor  is  connected  from 
pin  no.  1  of  the  NE-602  lo  ground. 
As  long  as  C2  has  a  value  that  is 
consfderabiy  [anger  than  (he  value  of 
CI,  the  circuit  will  tune  very  much 
like  that  of  Figure  3C- 

FlnaHy,  given  that  air  dielectric  ca- 
pacitors are  hard  to  find,  and  often 
quite  costly  when  available,  a  varac- 
tor-tuned  variant  is  shown  in  Figure 
3E  This  circuit  uses  a  voltage-vari- 
able capacitance  diode  to  tune  the 
transformer.  A  tuning  voltage  Vt  from 
a  potentiometer  will  set  the  resonant 
frequency  of  the  circuit, 

Output  Circuits 

Figure  4  shows  typical  output  cir- 
cuits. Again,  several  variations  are 
Shown,  In  Figure  4 A,  the  untuned 
single-ended  output  circuit  is  shown. 
This  circuit  capacitor  couples  the  sig- 
nal from  either  pin  no.  4  or  pin  no.  5 
(it  rarely  makes  any  difference 
which)  to  the  rest  of  the  circuit.  A 
balanced  output  transformer  version 
is  shown  in  Figure  4B,  This  circuit 
can  use  an  ordinary  IF  transformer 
that  matches  the  1,500-ohm  output 
impedance,  or  be  specially  wound 
for  other  applications.  A  single-end- 
ed tuned  circuit  is  shown  in  Figure 
4C.  This  circuit  uses  a  para  II  el -tuned 
resonanl  tank  drcuit  connected  with 
one  end  to  either  pin  no.  4  or  pin  no, 
5  of  the  NE-602,  and  the  other  end 
to  V+.  Although  the  output  signal  is 
taken  from  a  link  winding  (L2>  on  the 
tuning  inductor  (LI),  it  is  also  possi- 
ble to  capacitor-couple  the  output 
with  the  tank  circuit  in  place.  In  either 
event,  the  output  frequency  select- 
ed will  be  that  of  the  resonant  tank 
drcuit. 
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ues,  I've  found  that  they  are  only 
semlcritical,  In  one  NE-602  oscillator 
that  I  built  I  found  that  changing  the 
crystal  frequency  more  than  an  oc- 
tave (i.e.  2:1)  did  not  overly  disturb 
the  operation.  Those  capacitors 
should  be  some  sort  of  low  tempco 
type,  however  such  as  polystyrene, 
silvered  mica  or  NPO  ceramic  (these 
same  capacitors  can  be  used  for  any 
of  the  oscillators  shown  here). 

The  resl  of  the  circuits  in  Figure  5 
are  variable  frequency  oscillators 
(VFOs).  The  circuit  of  Figure  SB  is  a 
parallel:  resonant  Colpitis  design, 
Note  that  the  parallel  resonant  tank 


"The  NE-602  is  one  of  those 
well-designed  little  chips  that 


has  a  lot  of  amateur  radio  uses, 


9f 


In  most  modern  receivers  a  ce- 
ramic, crystal  or  mechanical  filter  is 
used  for  the  IF  resonator.  Connec- 
tion of  these  types  of  filters  is  shown 
in  Figure  4D.  Resistors  H1  and  R2 
are  set  to  match  the  Impedance  of 
the  filter. 

The  Internal  local  oscillator  can  be 
used  In  either  VFO  or  XTAL  configu- 
rations. Figure  5  shows  several  vari- 
ations on  the  theme,  The  circuit  in 
Fjgure  5 A  is  a  crystal-controlled  Col- 
pitis oscillator.  The  I  wo  capacitors 
are  semi-critical.  The  values  of  these 
capacitors  should  be  on  the  order  of; 

ci«   f^PF  m 

and,       *= 
C2=       4f^pF 


Although  these  equations  give  the 
impression  of  a  fair  degree  of  preci- 
sion in  the  matter  of  capacitor  val- 
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circuit  (Ll/Ct)  is  tied  on  the  "cold* 
end  to  either  V+  or  ground  (and  it 
doesn't  seem  to  matter  which)  The 
other  capacitors  in  the  circuit  are  se- 
lected similarly  to  those  of  the  crystal 
oscillator,  except  that  C2  is  a  0.01  |iF 
unit. 

A  Hartley  variant  is  shown  in  Fig- 
ure 5C.  This  circuit  uses  a  tapped  in- 
ductor for  feedback.  The  capacitors 
in  the  circuit  (C2  and  C3)  are  0.06  uF 
disk  ceramic  or  polystyrene  devices. 
The  tuning  capacitor  is  an  air  vari- 
able with  a  grounded  frame. 

Another  VFO  circuit  is  shown  in 
Figure  50,  This  circuit  has  worked 
well  from  80  meters  up  through  20 
meters.  It  is  based  on  the  use  of  a 
varactor  {'voltage  variable  capaci- 
tance diode"}  capacitor.  The  capaci- 
tance of  this  diode  is  set  by  the  level 
of  tuning  voltage  Vt  applied  to  the  re- 
verse biased  Junction  of  D1 . 


Figure  4.  Output  circuits  for  the  NE-602, 

The  NE*0Q2  is  one  of  those  well- 
designed  [it Lie  chips  that  has  a  lot  of 
amateur  radio  uses.  Space  does  not 
allow  us  to  go  further  in  depth  on  the 
device.  I  am  currently  writing  a  book 
for  TAB  called  Mastering  RF  Circuits 
(the  actual  published  title  may  be  a 
little  different,  but  the  "Mastering* 
part  will  remain  because  it  is  part  of 


a  series).  It  will  deal  in  depth  with  the 
NE-602  and  certain  related  chips.  In 
the  meantime,  J  would  be  interested 
in  hearing  from  readers  who  have 
used  the  chip.  Please  relate  your  ex- 
periences  and  any  novel  uses  for  It. 
You  might  see  your  name  in  print  if 
the  application  is  interesting  to  a 
broad  spectrum  of  readers 
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Figure  5.  Local  oscillator  circuits  for  the  NE-602. 


Simply  connect  one  of  our  fully  automatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance, 

MODEL  CS-700:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  all  times.  User  selectable  operating  modes;  VOX  Enhanced 
Sampling  or  VOX  Controlled  Sampling.  Features  include  a  9  Phone  number 
Speed-dialer,  Automatic  Sample  Window  Set-up  and  more. 

PRIVATE  PATCH  V:  Offers  four  user  selectable  operating  modes: 
1.  Simplex  VOX  Enhanced  Sampling     2.  Simplex  VOX 
3*  Semi-Duplex    4.  Repeater  Maker. 

In  the  Simplex  VOX  modeT  Private  Patch  V  can  be  used  straight  simplex  or 
through  remotely  located  repeaters  and  only  requires  Mic  jack  and  ext. 
speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 
Number  Speed-Dialer,  Remote  Base  operation  and  more.  Thousands  are  in 
use  worldwide. 


*0» 


MODEL  CS-800:  A  low  cost  patch  that  operates  either  Full  or  Semi  Duplex. 
Plus  has  built-in  Repeater  Maker  Use  with  dual  bander  radios  or  connect  to 
your  existing  repeater  for  Full  Duplex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more, 

MODEL  8200:  Includes  all  features  and  modes  of  Model  CS-800  plus  90 
Phone  number  Speed-Dialer,  Remote  Base  Mode,  DTMF  Selective  Calling 
(other  tones  are  optionally  available),  remotely  programmable  access  codes, 
and  more.  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  Include:  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  *  Last 
Number  Redial  -  Line  in  use  detect  •  Call  Waiting  -  Automatic  1-800  toll 
override  •  User  programmable  CW  ID  *  Single  or  Multi-Digit  Access/ 
Disconnect  codes  •  Secret  Toll  Override  Access  Code  *  Hookflash  *  Fully 
Regenerated  Tone  or  Pulse  Dialing  •  Ringout  sounds  like  a  phone  •  Remotely 
controllable  relay  •  Non-volatile  memory  •  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  you  will 
find  there's  simply  no  competition. 

Call  or  write  for  brochures  and  dealer  information. 
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Connect  Systems  Inc. 

2064  Eastman  Avenue  #1 1 3 

Ventura.  California  93003 

Phone  (805)  642-7184  •  FAX  (805)  642-7271 


1(800)545-1349 
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Homing  in 


Number  T5  ort  your  Feedback  card 


Joe  Moetl,  P.E.,  K0OV 
P.O.  Box 2508 
Fullerion  CA  92633 


A  Computer  on  Your  Team 

Pail  of  the  attraction  of  ham  radio 
as  a  hobby  is  the  opportunity  to  use 
new  gadgets  to  communicate.  Hams 
were  among  the  first  to  embrace  the 
personal  computer  as  a  tool.  PCs 
send  and  receive  CWK  RTTY,  packet. 
AMTOR,  and  SSTV\  They  log  con* 
tests,  design  antennas,  and  predict 
band  openings.  And  now  resourceful 
hams  are  using  them  to  help  win  radio 
direction  finding  (RDF)  contests, 
sometimes  called  foxhunts  or  T-hunts. 

Last  month  you  saw  how  Albu- 
querque T-hunter  Jerry  Boyd 
WB8WFK  uses  a  continuously-turning 
potentiometer  at  the  bottom  of  his  mo- 
bile antenna  mast  to  drive  a  "heads 
up"  direction  display  on  the  dashboard 
(Photo  A).  The  azimuth  reading,  5- 
meter  voltage  and  some  other  signals 
go  to  an  interface  box  for  digitizing.  A 
laptop  computer  crunches  the  data 
and  displays  a  polar  plot  of  amplitude 
versus  direction  on  the  computer 
screen.  The  polar  display  makes  it 
easier  to  sort  through  muUipath  and 
noise  to  find  the  best  bearing  to  the 
hidden  T, 


Radio  Direction  Finding 

Aithough  this  isn't  a  project  for  be- 
ginners. WBSWFKs  design  Is  straight- 
forward. Hams  with  a  moderate 
amount  of  experience  with  analog  and 
digital  circuits  can  readily  reproduce  it 
or  adapt  it  to  their  own  T- hunting 
needs.  This  month,  we'll  examine  Jer- 
ry's design  in  greater  detail. 


Bearings  Into  Bytes 

Figure  1  Is  the  schematic  for  (he 
a natog-to- digital  (A/D)  circuitry,  Each 
of  the  eight  analog  inputs  (three  are 
unused  at  present)  passes  through  an 
RC  fitter  (R1-8/C1-8)  to  remove  high 
frequency  noise.  The  filters  are  on  a 
small  circuit  board  near  the  BNC  ana- 
log input  connectors. 

Filter  outputs  (even-numbered  pins 
of  J2)  go  via  ribbon  cable  to  the  main 
board  and  into  U5.  a  CD4067  analog 
multiplexer  (MUX),  Odd*numbered 
pins  are  grounded  to  minimize  noise 
pickup.  Inputs  DO  through  D2  select 
the  channel  address.  Only  eight  of  the 
16  inputs  on  the  CD4067  are  used. 

U4  Is  a  National  Semiconductor 
ADC0801  8-bit  A/D  converter.  R3f  R4, 
D1,  and  D2  provide  input  protection. 
Input/output  connections  to  the  micro- 
controller board  are  made  through  P1. 

Ul  and  U2  perform  address  decod- 
ing. The  A/D  is  placed  at  roicrocon- 


Photo  A.  Jerry  Boyd  WB8WFK  is  ready  to  go  T-hunting  with  his  yagt  connected  to 
a  digital  bearing  display  system.  His  analog  display  and  interfacs  box  are  on  the 
dashboard. 


trailer  address  SSQOQ  hex.  Since  only 
address  lines  A12-A15  are  decoded, 
the  A  DC  0801  responds  to  addresses 
from  $8000  to  S8FFF.  The  A/D  is  the 


only  hardware  in  this  I/O  address 
space.  To  start  a  conversion,  the  mi- 
crocontroller program  writes  to  ad- 
dress $3000.  then  reads  from  the 


Portable  Power/Charger 
Only  $  79.95* 


•  Mufti  Output  at  3,  6,  9  or  12VDC 

•  Charge  from  AC  or  12vdc  source 

•  Automatic  shuioff  al  full  charge 
(12v  recharge  less  lhan  3  hrs) 

■  Built-in  Voltage  -  Charge  Meter 

■  Sealed  lead  actd  6  5  AH  battery 

■  Supplied  with  12  VOC  cigarette 
plug  and  UL  ksied  AC  adapter 

•  Weight  a  tt55,  LWH  T  x  4*  x  8" 

•  Graf  power  tor  FmM  Day  Contests.  MoWe.  HTs,TV. 
RV.  cefluiar.  camcorder,  1 2v  vetwcte."  boat  starter  and 
all  of  you*  rnooor.''  outdoor  portable  power  needs  ' 


Window  Mount  BWM-1 
Only  $13.95* 


Gel  your  rubber  duck  outside  with 
the  BWM-1  Window  Mount,  This 
handy  mount  cNps  over  your  car's 
window  and  lets  your  antenna  gel 
out  and  above  the  car  tool  giving 
you  better  range  into  your  local  or 
distant  repeater  High  quaMy  BNC 
to  BNC  connector  can  be  used  on 
your  own  coax  or  with  optional  6" 
50  ohm.  ModeC  BC  6  t74  Cable,  priced  at  onty  S  1095' 
YoucaribtiypothLh^rrK>untaindthe6  cafata  for  $23  {XT 
(csbie  and  antenna  shown  in  photo  are  exfra  cost  options) 


ATV 


POWER      AMPLIFIERS 
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'  pnees  do  not  include  CA  sales  lax  or  shipping  &  handling 

Add  $2.50  S&H  pot  order*  Masier  Card  &  Visa  welcome 

Sand  for  our  monthly  flyer  on  radio  and  computer  specials 
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VHF-UHF 

Microwave  Products 

Prwamptsfien  /  A?w*r  Amplifiers 

R  A.  tor  repeater  ui  commercial  use  Out- 
puts: 1.5  watt  to  the  65  watt  range.  We  will 
custom  build  if  desired.  Power  amps,  for 
use  in  the  900  mhz.  region  using  ihe 
"HOME  VIDEO"  system  transmitters  Ekj 
GEMENI  VC-2000  ATV  line  samplers  for 
ATV  use,  Power  Meier  included,  IttlmJigital 
Fili«rc  70  cm  A  33  cm.  Aluminum  Weld- 
ed  7  pole,  f  170 00  end  up  ANTENNA 
SWITCH  BOXES:  20 -300 watts,  ?m|rs 
2  3Gnz  Prices  rcavonatile.  Made  in  the 
US.A.  All  prodiKii  are  ^vruivd  Call  or 
write  tor  calalof. 


ASSOCIATES 

210  Utica  St.,  Tonawanda.  NY  14150 
(716)  692-5451 


Trionics 


UIUUIUZ>    PO  Box  1434 

Rancho  Cordova.  CA  95741 
Phone/  fax:  (916)  366-7408 


tap 

LOGic  3's  packet  cluster  interface 


LOGic  3s  packet  cluster  interface  spots  not  only  unconfirmed  DXCG  countries  but  also  CQ 
zones.  ITU  zones,  prefixes,  continents,  and  anything  else  that  can  be  determined  from  the  call- 
sign  (oblasts,  provinces,  etc.)*  Audible  CW  alert  for  eacfi  award  type.  LOGic  3s  data  wfndow  is 
also  perfect  for  RTTY,  AMT0R.  and  CW  operation.  The  flexibility,  ease  tti  use,  complete  logging, 
awards  tracking,  and  contesting,  QSL  route  facility,  and  rig  control  which  made  LOGic  2  so  popu- 
lar are  now  enhanced  by  Windowed  screens  with  full  mouse  support  and  graphical  report  layout 
(MS  Windows1111    noi  required).  Superb  documentation  and  tech  support.  LOGic  3  ($79)  and 

LOGic  Jr  v3  {$39}  for  IBM  386SX  or  higher.  LOGic  2  &  Jr  v?  still  available  on 
Amiga  and  ST.  Soon  for  Mac.  Hard  drive  required.  Free  Infopah.  Visa/mc. 

Personal  Database  Applications,  Dept  7,  2616  Meadow  Ridge  Dr,  Duluthp 
GA  50136-6037.  let  4O4-242-08S7   fax  404-449-6687   lech  404-4 1 7-1899 
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same  address  to  get  the  data. 

The  A/D's  1NTR  line  is  connected  to 
memory-mapped  port  B7.  The  micro- 
controller can  read  this  bit  to  deter^ 
mine  if  data  is  ready  after  a  start  com- 
mand, This  ts  not  necessary  with  BA- 
SIC programs,  but  would  be  needed  if 
a  machine  code  program  is  used  in 
the  future,  Jumper  JK2  is  Included  to 
disabfe  this  function.  Jumper  JK1  al- 
lows a  test  voltage  from  R2  (read  at 
TP1)tobefedtotbeA/D. 

Jerry  uses  a  Micrornint  model 
BCC11  computer/controller,  which 
contains  a  Z8  CPU.  It  also  has  a  Ttny 
BASIC  interpreter,  6K  bytes  of  RAM 
and  EPROM,  one  RS232  portr  and 
two  parallel  ports.  It  costs  $139  and  is 
available  from  Micromintr  4  Park 
Street,  Vernon  CT  0G066;  (203)  871- 
6170.  If  you  don't  want  to  build  your 
own  MUX- A/D  circuit,  Micrornint  sells 
an  8- bit  S-channeJ  MUX -A/D  board  for 
$129, 

The  Z3  board  requires  5  volts  at 
250  mA  for  the  logic  and  +/-12  volts  at 
30  mA  for  the  RS-232  port,  You'll  need 
a  regulator  to  supply  5  volts  to  the  mi- 
crocontroller and  A/D  board.  Small 
DC -to -DC  converters  are  available  to 
supply  -12  vofts. 

The  digital  circuitry  could  produce 
RFI  on  2  meters,  WBBWFK  had  no 
problems  on  his  local  hunt  frequency 
{146.565  MHz),  but  has  "birdies'  else- 
where on  the  band.  If  this  bothers  you, 
check  to  see  if  the  problem  comes 
from  the  laptop  or  the  A/D  box.  Try 
EMI  filters  on  the  power  supply  and 


analog  inputs.  Use 
good  shielded  ca- 
ble for  the  RS232 
link.  Powering  the 
system  from  a  bat- 
tery separate  from 
the  vehicle  may 
also  help. 

Upon  starting 
the  program,  the 
PC  downloads  the 
ZB  control  pro- 
gram from  disk  to 
the  BCC11  via  the 
RS-232  port  at 
4800  bits  per  sec- 
ond. Then  it  sends 
a  run  command  to 
start  the  BCC11 
and  displays  the 
main  menu. 

Jerry  prefers 
the  Tiny  BASIC 
method  of  Z%  pro- 
gramming. "You 
could  burn  the 
program  into  the 

on-board  2732  EPROMshn  he  says, 
"That  would  allow  faster  link  speed- 
But  it's  nicer  doing  it  my  way.  On  the 
first  hunt,  I  found  something  I  needed 
to  change.  So  I  typed  in  a  mod  to  the 
program  file  on  the  PC  and  reloaded  it 
on  the  fly, 

"You  can  use  any  microcontroller 
instead  of  the  BCC11,"  he  continues, 
"as  long  as  the  software  looks  like  the 
host  mode  of  a  TNC.  My  PC  software 
sends  a  command,  the  Z8  interprets 


Photo  8,  inexpensive  laptops  such  as  the  Model  WO  clone  can  display  beanngs.  The  screen  resolu- 
tion is  good  enough  for  an  X-Ypiot  of  signal  strength  versus  azimuth,  but  not  a  polar  pbL 


the  command  and  sends  back  the 
data  in  the  format  that  the  PC  wants.  It 
would  be  easy  to  rewrite  the  PC  soft- 
ware to  go  with  another  microcon- 
troller because  command  definition  is 
simple.  For  Instance,  when  you  go  into 
data  acquisition,  my  software  sends  a 
-3'  to  the  controller  and  it  sends  back 
the  data  packet.  There  are  similar 
commands  for  the  other  modes. 

"One  thing  to  watch  out  for  is  that 
the  PC  software  needs  a  routine  to 


flush  out  stuff  that's  echoed  from  the 
microcontroller.  For  example,  the 
BCC11  echoes  the  command,  car- 
riage return,  line  feed,  a  question  mark 
and  a  space.  My  software  strips  that 
stuff  out," 

Crunching  the  Data 

A  computer  with  386  CPU  is  best 
for  the  display  because  of  its  high 
speed.  WBBWFK  and  KASJMW  have 
experimented  with  an  inexpensive  Ky- 
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otronic  85  laptop,  which  is  the  same 
as  a  Radio  Shack  Model  100  (Pholo 
B).  This  computer's  communications 
buffer  is  so  small  and  slow  that  the  Z 8 

overruns  it  tf  you  want  to  use  a  Model 
100,  you  will  need  to  implement  hard- 
ware Now  control  and  a  data  buffer  on 
the  Z6  board.  Plotting  time  will  be 
greatly  increased,  a  disadvantage  on 
mobile  T-hunis. 

Last  month  I  described  WBSWFKs 
Data  Acquisition  Mode,  which  takes 
data  for  25  seconds,  plats  it,  and 
records  it  to  disk  Tor  later  playback  if 
desired.  Since  then,  Jerry  has  added 
an  automatic  scaling  feature  that 
"blows  up"  the  polar  pattern  to  full 
size,  if  required. 

"It  will  cover  almost  the  full  dynamic 
range  of  the  A/D,*  he  says.  "Suppose 
me  data  has  only  a  20-count  range.  I 
can  blow  it  up  to  full  scale.  The  user 
has  the  option  to  enter  a  manual  scale 
factor  instead.  The  display  informs  !he 
Operator  if  the  program  is  in  auto-scale 
or  manual  mode." 

In  addition  to  the  Data  Acquisition 
and  Playback  modes,  WB8WFK  has 
added  two  new  modes,  selected  from 
the  main  menu.  In  the  Calibration 
Mode,  the  PC  instructs  the  Z&  to  send 
9  bytes  of  data,  The  PC  then  displays 


the  channel  number,  D/A  value  in 
counts,  and  the  voltage  in  volts. 

In  the  Live  Mode,  the  PC  instructs 
the  28  to  send  data  representing  S- 
meler  reading,  antenna  angle,  and 
amount  of  attenuation  in  d&.  The  dis- 
play continuously  shows  and  updates 
this  data  until  the  user  enters  another 
command. 

Like  all  other  T-hunters  who  use 
mobile  beams,  WBSWFK  lowers  re- 
ceiver sensitivity  as  he  approaches 
the  T,  to  keep  the  S-meter  on  scale. 
The  internal  attenuation  system  in  his 
ICOM  IG22S  is  adapted  from  a  design 
by  Vince  Stagnaro  WASOLQ  (see 
"Homing  In"  for  March  1989). 

Jerry  discovered  that  the  usual 
practice  of  reducing  the  supply  voltage 
to  Ihe  ftrst  IF  amplifier  along  with  the 
RF  preamplifier  resulted  in  improper 
S-meter  action  at  high  attenuation, 
"On  the  IC22S/  he  says,  "it  worked 
much  better  to  lift  the  supply  side  of 
R7,  R13,  and  R25  and  connect  them 
to  the  gain  control  voltage.  This  atten- 
uates the  RF  preamp  (Q2),  first  mixer 
(Q3),  and  second  IF  (Q5)  stages." 

There  Is  a  sharp  "knee"  in  the  volt- 
age versus  sensitivity  curve ,  From  full 
sensitivity  at  +12  volts,  the  supply  volt- 
age  Into  the  three  stages  must  be  re- 


duced lo  +4  volts  to  attenuate  the  sig- 
nal by  15  dB.  Lowering  the  voltage  fur- 
ther reduces  sensitivity  by  approxi- 
mately 40  dB  per  volt,  down  to  -90  dB 
at  +2  volts. 

To  display  the  attenuation  value  on 
the  screen,  this  supply  voltage  is  sam- 
pled into  the  A/D  (channel  4  *AGC*). 
The  PC  program  converts  the  digitized 
voltage  value  to  attenuation  in  dB  us- 
ing a  fifth- order  equation  in  the  BAStC 
program. 

More  to  Come 

Like  ail  projects  of  this  complexity, 
especially  those  employing  com- 
puters. Jerry's  RDF  system  is  still  a 
**work  in  progress^  Ideas  for  enhance- 
ments and  performance  improvements 
suggest  themselves  during  each  hunt. 
An  example  is  replacing  the  azimuth 
sensing  pot  with  a  digitaf  shaft 
encoder.  This  will  eliminate  the 
"dead  zone"  and  improve  bearing 
accuracy. 

Jerry  recently  obtained  a  10-bit 
shaft  encoder  and  matching  Hewlett* 
Packard  interface  fC,  The  output  of 
the  HP  chip  will  go  directly  into  the  Mi- 
cromint  controller.  He  says  his  next 
software  version  will  support  both  the 
analog  pot  and  the  shaft  encoder. 


Changing  a  global  variable  will  switch 
between  them, 

Jerry  also  wants  to  try  increasing 
Ihe  sample  rate  to  100  per  second  oy 
changing  to  a  machine  code  program 
on  the  Z8.  This  would  provide  even 
faster  plotting.  He  envisions  connect- 
ing a  Loran  or  GPS  receiver  to  the 
system  to  allow  computerized  ^[angu- 
lation, and  a  flux  gate  compass  to  de- 
termine vehicle  heading. 

To  encourage  experimentation  with 
digital  RDF  techniques,  Jerry  is  mak- 
ing his  data  acquisition  and  plotting 
software  available  lo  "Homing  ln,h 
readers.  His  package  Includes  a  disk 
with  the  DIGDF  source  code  for  the  28 
computer  and  his  latest  DJGOREXE 
display  program,  pJus  sample  bearing 
files.  There  is  also  detailed  documen- 
tation for  the  hardware,  in  return,  he  is 
asking  for  S1 5  to  cover  his  expenses. 

To  order  or  inquire,  write  to  Jerry 
Boyd  WBSWFK,  91 28  Surrey  ISLE.  Al- 
buquerque. NM  87109.  As  usual  this 
offer  is  not  warranted  by  73  Amateur 
Radio  Today  or  by  me.  Kits  and  circuit 
boards  are  not  available  at  this  time. 

Congratulations  to  Jerry  and  Ed  for 
helping  bring  T- hunting  and  computers 
together.  Let's  hear  what  the  rest  of 
you  are  doing. 
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Figure  f .  Schematic  diagram  of  the  anaiog-to-digitaf  conversion  circuitry*  Pi  connects  it  to  the  28  microcontroller. 
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Special  Offer! 
FREE  ST-3 

HEADPHONES 

With  purchase  of  NRD-535D  receiver 
from  participating  JRC  dealers! 

A  $77  value.  Offer  valid  through  3/31/93 


' 


Unsurpassed  DX Performance 

Passport  to  World  Band  Radio  1992 


Setting  the  industry  standard  once  again 
or  shortwave  receivers,  the  NRD-535D 
is  the  most  advanced  HF  communica- 
tions receiver  ever  designed  for  the 
serious  DXer  and  shortwave  listener.  Its 
unparalleled  performance  in  all  modes 
makes  it  the  ultimate  receiver  for 
diversified  monitoring  applications. 

Designed  for  DXers  by  DXers]  The 
RD-535D  (shown  above  with  optional 
rA-319  speaker)  strikes  the  perfect 
balance  between  form  and  function  with 
its  professional-grade  design  and  critically 
acclaimed  ergonomics.  The  NRD-535D 
is  the  recipient  of  the  prestigious  World 
Radio  TV  Handbook  Industry  Award  for 
"Best  Communications  Receiver." 


[JRC]  {japon  Radio  Co.,  lid. 

Japan  Radio  Company,  UdL,.  New  York  Branch  Office  -  430  Park  Avenue  (2nd 
Floor},  f\W  York,  NY  10O22r  USA  Tel:  (21 2J  355-  H80  /  Fax:  {21 2)  319-5227 

Japan  Radio  Company,  Ltd.  -  Akasaka  Twin  Tower  (Main),  1  7-22,  Akasaka  2- 
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Phase-lock  ECSS  system  for  selectable-sideband  AM 

reception. 

Maximum  IF  bandwidth  flexibility!  The  Variable 

Bandwidth  Control  (BWC)  adjusts  the  wide  and 

intermediate  IF  filter  bandwidth*  from  5.5  to  2.0  kHz 

and  2.0  to  0.5  kHz — continuously. 

Stock  fixed-width  IF  filters  include  a  5.5  kHz  (wide), 

a  2.0  kHz  (intermediate),  and  a  1.0  kHz  (narrow). 

Optional  JRC  Filters  include  2.4  kHz,  300  Hz,  ond 

500  Hz  crystal  type. 

All  mode  100  kHz-30  MHz  coverage.  Tuning 

accuracy  to  1  Hz,  using  JRC's  advanced  Direct  Digital 

Synthesis  (DDS}  PLL  system  and  a  high-precision 

magnetic  rotary  encoder.  The  tuning  is  so  smooth  you 

will  swear  it's  analog!  An  optional  high-stability  crystal 

oscillator  kit  is  also  available  for  ±0.5  ppm  stability. 

A  superior  front-end  variable  double  tuning  circuit  is 

continuously  controlled  by  the  CPU  to  vary  with  the 

receive  frequency  automatically.  The  result: 

Outstanding  106  dB  Dynamic  Range  and  +20  dBm 

Third-Order  Intercept  Point. 

Memory  capacity  of  200  channels,  each  storing 

frequency,  mode,  filter,  AGC  and  ATT  settings.  Scan 

and  sweep  Functions  built  in.  All  memory  channels  are 

tunable,  making  "MEM  to  VFO"  switching 

unnecessary. 

A  state-of-the-art  RS-232C  computer  interface  is  built 

into  every  NRD-535D  receiver, 

Fully  modular  design,  featuring  plug-in  circuit  boards 

and  high-quality  surface-mount  components.  No  other 

manufacturer  can  offer  such  professional-quality  design 

and  construction  at  so  affordable  a  price. 
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ATV  in  Monterey,  California 

When  your  ATV  group  pools  re- 
sources and  equipment,  the  ability  to 
support  public  events  with  an  impres- 
sive display  of  visual  com  munica  tons 
becomes  possible. 

This  month  Id  like  to  feature  one 
such  group  from  Monterey.  California . 
The  Monterey  portable  public  service 
ATV  group  was  started  by  Doug  McK- 
mney  KC3RL  in  1987.  Prior  to  that 
time,  ATV  was  primarily  a  base  station 
activity.  Doug  came  to  Monterey  from 
Washington,  D.C.,  where  he  had  de- 
veloped expertise  in  portable  ATV 
publtc  service  events  through  the 
Metrovislon  ATV  Club  (featured  in 
Chapter  16  of  the  ARRL  Operating 
Manuafj. 

The  following  is  a  description  of  the 
Monterey  group's  recenl  activities  as 
described  by  Doug  McKtnney  KC3RU 

Portable  Public  Service  ATV 

In  1937.  a  group  comprised  of 
Doug  KC3RL,  Elliot  KB3LY  and  Don 
K86BZL  began  to  use  portable  ATV 
equipment  at  small  5K  runs.  These 
small  events  generated  enthusiasm. 
Within  two  years,  the  ATV  group  had 
grown  to  six  ATVers  supported  by  ex- 
tra equipment  loaned  by  the  original 
group  of  three.  Having  a  supply  of  ex- 
tra portable  ATV  transmitters,  anten- 
nas, down  converters,  coax  and  masts 
really  helps  when  covering  these  pub- 
lic events.  One  of  the  benefits  is  that 
you  have  someone  else  at  the  other 
end  to  receive  your  picture! 

Today  we  have  nine  ATV  operators 
with  equipment  and  11  trained  opera- 
tors without  ATV  equipment.  In  addi- 
tion, we  have  coordinated  with  the 
South  Bay  Amateur  Television  Club 
members  to  heJp  with  events  (in  par- 
ticular Don  KKSMX  and  Renie 
KC6NBS).  The  Santa  Clara  Red 
Cross  ATV  coordinator,  Bob  KB6FEC, 
has  been  very  helpful  by  loaning  us 
ATV  equipment,  Bobs  equipment 
loans  have  also  helped  a  brand-new 
group  in  Alameda  County,  spearhead- 
ed by  a  dynamo  ATV  public  service 
coordinator,  Sue  KC6WXO. 

Our  public  service  group  has  two 
main  purposes:  audio  and  visual  com- 
munications to  help  assure  public 
health  and  safety,  and  to  give  opera- 
tors  experience  that  would  enable 
them  to  be  prepared  to  assist  in  the 
case  of  a  disaster.  There  are  two  ma- 
jor events  that  our  group  covers  that 
are  significantly  different  in  complexity 
and  require  what  we  call  the  serial  am 
parallel  mode  for  public  service  sup- 
port. 


Ham  Television 


Figure  1.  System  diagram  of  the  Base 
Station  Control  Center  for  the  Hot  Air 
Affair  balloon  festival. 

The  Mot  Air  Affair 

The  Hot  Air  Affair  is  a  three-day  hot 
air  balloon  event  held  in  February  at 
the  Lag  una  Seca  Recreation  Area  and 
Raceway  in  Monterey  Laguna  Seca  is 
a  crater-shaped  valley  that  Is  200  feet 
below  the  encircling  foothill  ridge  line, 
This  event  requires  us  to  use  a  paral- 
lel reception  path  (all  transmitters 
sending  to  one  control  site). 

In  this  event  we  transmit  video  from 
the  ridge  lines  into  Laguna  Seca  so 
the  event  leaders  can  see  outside  of 
the  crater  to  monitor  the  sunrise  and 
where  the  fog  is  (or  isn+tj.  This  en- 
sures approbate  start  times  for  safe 
launches.  Once  the  balloons  are 
launched  the  event  leaders  are  able  to 
monitor  where  ail  of  the  balloons  are 
going  and  direct  chase  crews  for  re- 
covery. Additionally,  the  event  leaders 
wanted  ATV  from  one  of  the  balloons, 
providing  a  unique  observation  plat- 
form for  spotting  any  unexpected 


Photo  A.  Don  KC6BZL  transmits  a  bird's-eye  view  of  the  hot  air  balloons  back  to 
the  launching  area  from  his  location  on  the  ridge  overlooking  the  Laguna  Seca 
Recreation  Area, 


Photo  8.  Reception  from  the  remote  transmission  sites  is  displayed  on  monitors 
m  the  control  tent  at  the  hot  air  balloon  launch  point.  (I  to  r):  Ron  KM6DZ,  Elliot 
KB3LY  and  KG  WA6TMK. 


problems. 

The  Hot  Air  Affair  has  been  100% 
successful  for  the  East  four  years  due 
primarily  to  performing  field  tests  prior 
to  the  event  to  ensure  P5  performance 
from  each  site. 

The  Big  Sur  International  Marathon 

This  is  a  one-day  evenl  held  in 
April.  The  runners  start  at  Big  Sur  and 
run  26  miles  to  the  north,  ending  up  in 
Carmel  Valley  Ifs  a  26-mile  "Straight 
line*  run  on  Pacific  Coast  Highway  1. 
Jf  you  have  ever  beer\  on  Hwy.  1.  you 
know  it's  anything  but  straight!  The 
Pacific  Ocean  is  on  one  side  and  a 
very  steep  mountain  range  (2000+ 
feet)  is  on  the  other.  This  rugged  26- 
mile  section  isn't  accessible  by  either 


fixed  ham  repeaters  or  cellular 
phones.  The  ONLY  communications 
available  for  this  event  are  portable 
ham  radio  remote  bases  (2mt  220  and 
440)  and  portable  ATV  repeaters!  The 
nature  of  this  terrain  requires  us  to  use 
what  we  call  I  he  serial  mode  of  ATV 
transmission  {signal  A  going  through 
repeater  B  and  repeater  C  to  arrive  at 
station  D) , 

Each  remote  ATV  site  is  completely 
isolated  from  outside  help.  As  a  result, 
what  you  have  with  you  is  all  that  you 
will  have  during  the  event 

We  have  never  been  completely 
successful  in  getting  a  picture  to  the 
finish  line  throughout  the  duration  of 
the  Marathon.  Any  number  of  factors 
can  result  in  failure  in  a  serial  system 
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ORDERS:  1  (800)  231-3057 

1  (71 3)  729-7300  or  729-8800 
FAX1  {713)729-4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 

And  More 

FREE  List  Call 


Madison  Electronics 

12310  Zavala  Slreel 
Hauslon    TX  77085 
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MORSE  CODE  MUSIC? 


Mew-Powerful-Breakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills. 
Now  the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE"™  Version 
II  cassette  today! 

Send  $9.95  and  we'll  pay  the  shipping  to; 

KAWA  PRODUCTIONS 

P.O.  Box  319-ST 
Weymouth,  MA  02188. 


I 


Check  or  mnney  order  onfy:  We  ship  all  orders  wHhln 
10  days.  Outsde  USA,  please  add  S2.  for  air  mail. 
MA  residents  please  add  5%  sates  tax 
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ELENCO  &  HITACHI  &  B+  K  PRODUCTS 

AT  DISCOUNT  PRICES  i 


,  TO  ORDER 

J       CALL  TOU  FREE 
1-800-292-7711 
1-600-445  3201  (Con.) 
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Digital  Capacitance  Meter 
CIM5S0B 

$58.95 

.IpLSdjMlutt 

ZjTDHlrtlDLwClS* 


ELENCO  OSCILLOSCOPES 


*H4W*»h*|y<|H. 


B+K  OSCILLOSCOPES 

2T2D  -  2DMHt  Dual  Trace 5395 

zS33 

$749 


21  £5  -  25MHz  Dirieyed  Swrap 
t54i9  -  4QMHj  Dual  Tfaca 


S-1325  25MHz      $W9 
Dual  Trace  Oscif  lose  ope 

S-1340  40MHz      $495 
Dual  Trace  Oscilloscope 

S-I3et)  60MHz 
Dual  Trace,  Delayed  Sweep 

.  ■  Aijtomatic  6*G*Ti  tmacH 

$775      ■  Sy  W-Jrv  compoosnt  toUw 

■  ImV  sensitivity 

■  Dual  time  base 


2180     &OMH;  Durt   Tfac&.  Delayed  Sweep. 

Olh  Time  EJaae 59*9 

2190  ■  100MHz  T&ree  Tract  Dual  Time  Bsse. 

Delayed  Sweep. $1,39* 

2622  -  2DUHS  ?  1 QM&  s  Storage  .  5895 

1442  ■  2DMHZ  ^QO*l>* tt.229 

1443  -  40M^z  Battery  ;  AC  OfKTOext  vtfi 

Cirajf  &  fl«*aouU  S1.43fl 


Hitachi  Compact  Series  Scopes 

V  2 1 2   30MH  z  Dual  Trace $4  D9 

SOMHz.  Cursors  S97S 

$0MHz,  Delayed  Sweep.  .  19*9 

SOMHi,  DC  Offset $S4* 

40MHC.  OC  O'ise:   .  _  $749 

S625 


OCOtiser  . 
20MHz.  DC  Offset  . 
60MHz.  Dual  Trace. 


1.0GHz  PORTABLE 

SPECTRUM  ANALYZER 
f  1 2610         £2  59595 


VS2S 
V-S23 
V-522 
V422 
V22S 

V«SA    gQMHrPT  wainar 

V  toM  -  100HH£.  Dual  Trace  _ 

V  T06S*     10QMH2,  DT.  -.Cursor 

v  toes   iDoyHz,OT.  *to*»f_ 

V  UD0A 
V1150 


i  OOWhz,  Quad  Tract. 
150MH2   QuatJTr 


.11 ,0M 

.f*.32b 

Si, 37$ 

SVo^5 

_tv»* 

SZ.I9S 
S2,$9* 


I  AC/DC  operation  (boztary  reuded) 
1 70  dB  dynomlc  moa 

I  Resolution  bandwWfi  of  10hHz 
1 5GQ  and  75Q  input  impedance 
(switch  selectable) 

I  Fixed  bandwidlh  selling  lor  viewing  TV  signals 
I  Field  c&hbratibia  with  internally  generated 
lOOMH^.BOdB  signals 


Hitachi  RSO  Series 

ftSOl  tom^w    -oil  node,  avrogng 
mamofy.  fmoo/ir'.knQ  inieipuladiori,  pnatnooer- 
■F*g.  cursor  rwaturemertK. 

VC  ft023  ■  20MHz,  2DMS/S _SV«S0 

VC-S024     SOMNz,  20MS's_  SVBSO 

VC  S025A    50V  Hz ,  20M  S/s S2 ,  350 

VC-GD4SA    100MHz.  4DMS/S                   .  Cell 
VC-A145     100MHz.  IQOMSys    CaH 


Digital  LCR  Meier 
LC-1801 

S12S 

UU5UM4' 

Ctifa  ruH'?0OH 

.lptZQCul 

Jfa  01>ZOM 


Bei'DaCHP* 


Quod  Power  Supply 


XP-SM 

569,95 

W#JA 


rlfl^ 


Sweep  Function  Generator 
with  Frac;  Counter 
$259 

Etanco 
Model  GF-e026 

Square  Triangle,  PuiHoH  Ratnp 
2  |d2MHz.  Ffsq  Coupler  1-lQMKz 
iri&rr.al  UnpK'l   -;■■■■  SwtlJ 


Learn  1o  BuJfd  ond  Program 
Computer*  with  thl$  Ktt 

tiKlurfM  All  Pirla  As-iarcibh*  anf  Leiwin  Uiniat 

MM-8000 
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WE  WILL  NOT  BE  UNDERSOLD 

UPS  SHIPPING  46  STATES  5"* 

IL  ntS  74%  TAJC  |tt9  pninSlvniavh 

FF?OBtS  INCL   ALL  SCOPES  &  METERS 


Mulllrnater  with 

|  CapacjlGnee  A 

Traniiitor  Teslet 

S55   CU*  15008 

H«Jdi  v<*v  Oi*i» 

CunifH,  C4|ac*ars. 
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Triple  Power  Supply     XP-620 

Asaeffl«M#7s 

BIIH 

? i*  live <A 
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Function  Generator 
Bio  it 
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$26.95 


Provides  sine,  hian^li-,  mjUVf 
Kil  «a*fritanmifoiiftk 
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Elenco  Wide  Band 
Signal  Generators 


SG-9000    1129 
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FLUKE  MULTIMETERS 

scapamelert  (All  Models  Available  Call' 


Modal  93 
Modal  95 
Medal  ?7 
Id  Svnet 
tfotti  '0 
Model  H 


■H,$+i».c<3 
$1,740.00 

km 

479  96 


70  5ei  lev 
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Vodsi  7711 
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tifiSOO 
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AM/FM  Transistor 

Radio  Kil 
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AUFU  IDC 

S27.95 


TrueRWS4  12 
Dion  ifcitimeitf 
M700T 

$135 

.1«rHMI 

□HaHt4 


XK-500  Digital  /  Analog  Trainer 
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Power  Supphia 

■  Vd'iolJki  Po*#r  ytipprp 
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C&S  SALES  INC. 

r?!5  ROSEWOOD.  DEEP  FIELD  IL  63C15 
FAX-  70&-SJ&-0OS5  *  (701)  54 1-0 7 to 


15  DAY  MONEY  BACK  &UARAW1EE 
FULL  FACTORY  V/AftRAlyTY 
WRITE  FOR  FREE  CATALOG 
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Satellite  Citv- .  .Now 


Had 


Check  Us  Out 

4a  Wan^nly  Service 

■W  $4  Air  charge* 

4Q  No  Card  charge 

^kf  Extended  Hours 


:$ 


•4 


Extended  Phone  Hrs. 
8am-8pm  C.S.T. 


For 
Air* 


*  in  Continental 

USA 
*  under  J  5  Ihs. 


I-800-426-2S9I 
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FT-imjoDsdu; 
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ICOM 


1C-731 

IC  T^S 


R-2000  1H 
RZ-1  «DKHa 


Complete  Library  indudin^I 
ARRL  -  RSGB  -  AUTSO  •  WSY1 


1^SOCM26-2891 

METRO:  (612)786-4475 

FAX:  (612)786-6513 

2663  County  Rd.  I 

Mounds  View,  MN  55112 

Super  Minnesota  Watts  1-800-279-1 503 
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CYPRESS  POINT 

Control  Station 
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Figure  2.  The  system  used  for  the  2&mite  Big  Sur  Marathon  includes  several 
crossband  repeaters  at  strategic  locations  along  the  rugged  Pacific  Coast  High- 
way  f. 


(if  just  one  site  goes  down,  the  whole 
system  is  out  of  the  picture).  In  pre- 
Ma  rath  on  testing  everything  worked 
well,  but  problems  developed  during 
the  actual  event. 

We've  listed  some  ol  the  things  we 
now  watch  out  for  (gathered  from  the 
School  of  Hard  Knocks)  during  testing 
of  this  kind  of  system  that  may  be  use- 
ful  for  those  planning  such  a  event: 

■Check  atfoi  the  equipment  and  op- 
erators in  the  pretest. 

•Use  good  coax  and  standardized 
connectors. 

•Have  the  ability  to  do  on-site  re- 
pairs (butane  soldering  irons  come  in 
hanoy  on  top  ol  a  remote  hill). 

•Use  a  power  source  with  proper 
connectors  and  an  ATV  transmitter 


1  PORTABLE  ATVERS  IN 
MONTEREY 

Operators  with  equipment 
Doug  KC3RL         Don  KB6BZL 
Allen  KC6VJL        Bev  KC6AMI 

Elliot  KB3LY 

Pat  KA6IRS 

Paul  KQ6G 

Mike  WA6E0C 

Smitty  K6DYX 

Trained  operators 
C&IWW7G 

Keith  WE6R 

Charles  KN4DG 
Pat  AA6EG 

Judy  KD6FYL 
Mario  KD6ILO 

Ron  KMSOZ 

Rick  K6TST 

Renei  KD60CP 

Charles  KC6UXP 

Barbara  KC6AWM 

adjusted  for  operation  on  12. 5- volt 
battery  power  (instead  of  the  normal 
13.8  volt  shack  power).  The  pedestal 
adjustment  on  our  910  MHz  ATV 
transmitter  seemed  particularly  sensi- 
tive to  voltage  changes. 

•Have  a  portable  TV  at  each  site  to 
monitor  your  signal  (LCD  sets  work 
great  for  this)  to  verify  that  your  trans- 
mitted signal  is  good. 

•Reduce  interference  by  using  high- 
gain  antennas  before  resorting  to  in- 
creasing transmitter  power, 

•Cross  polarize  antennas  for  multi* 
pie  tnband  transmitters  (about  20  dB 
or  about  two  P-units  reduction  in  inter- 
ference is  possible), 

•For  crossband  repeaters,  use  a 
portable  5'  color  TV  which  has  video 
in  and  out  capability  (i.e.  downcorwert- 
er  into  channel  2/3  and  baseband 
video  out  to  the  transmitter),  This  ar- 
rangement Jets  you  see  the  video 
quality  of  the  received  signal. 

■Use  interdigital  (VSB)  filters  to  re- 
duce inband  and  crossband  Inter- 
ference, 

Planning  for  Success 

Good  planning  is  absolutely  re- 
quired for  success,  If  your  group 
would  like  lo  cover  an  event,  here's 
some  basic  elements  you  should  in- 
vestigate before  you  start: 

■Determine  the  public  service  need. 

•Develop  a  detailed  plan  with  the 
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DIGITAL  VOICE  RECORDER 
3J§St    AudjoQ218 

-/UP  TO  2>8  SECONDS  RECORD  TIME 

V  UP  TO  3  MESSAGES 
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V  LO  POWER 
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REPEATI'R  CONTROLLER 
VOICE  lD'er-KE2AM  VER  B 

SEE  REVtlW  Of  WERSfQMA 
JUNE  f&&t  JSSUE  OF  73  MAG, 

J  DIGITAL  VOICE  ID 

J  BATTERY  BACKUP 
J  TIME-OUT  TIMER 
VTX  HANG  TIME  A 
v  AUDIO  MIXING 
,  ID  TIMER 

j  MUTING 

.  TX  ENABLE  -400  ma 
J  COR  OR  SQUELCH  KEYED 
,  B-l5v  DC  OPERATION 
j  SMALL  SIZE  3.r  X  3.* 


MOT  A  KIT 

S1 19.00 


PLUS  S~H 


Both  urn  I*  are  fully  as**ffibled  jnd  [«n*d 
Full  4jQ^um4nlfl1)Dn  i*  included. 

fnr  more  J  rt  Formal  ion   caJ1  or  nrllfr, 

sPEcificA-noNS  *hb  pHitfcs  ismuict  to  change. 


GET-TECH 

201   filLEY  ROAD 

NEW  WINDSOR,  NY  12553 
(914)564-5347 


^QOOCi 


MONTEREY      HOT  AIR 
COUNTY         AFFAIR 

=1      LAGUNA 
SECA 


9io  nwz  oi  comp  site 


=  m 


421 .25 

i  watt 

XMrTTER 


426  25  MHz  nl 

HIDDEN  HILLS 
10  woltt  no  VSB 


434  rtHl 
ffOBfLE 

[  no  VSB 


421  25  MHz  at 
Water  Tower 


434  MHz  in 
Hot  Air  Balloon 


-m+ 


e  SOCKET 
STRIP 


PORTABLE 
120  VAC 
GEN 


Won 
#1 


Won 
#2 


A/B  SW 

37 


X 


426  25 


Ch3 


194 


Chi 


DOWN 
COW 


A/a  sw 

T ' 


mm 


aa 


down 

CONV 
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910 


Ch9 


DOWN 
K>NV 


^ 
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CONY 


f 


ATV 

BASE 
STATION 

CONTROL 
CENTER 

KC3RL 


fLCOl 


7 


Ftgure  3.  The  Cypress  Point  relay  and  control  station  has  two  900  MHz  band  in- 
puts which  can  be  selectively  repeated  out  on  427.25  MHz 


resources  available. 

•Coordinate  with  the  event  leaders 
to  ensure  that  their  needs  are  met. 

•Test  the  full  plan  well  before  the 
event  (see  the  previous  section  for 
problem  areas  you  may  encounter). 

•Since  our  early  efforts,  we  have 
found  our  limitations  and  we  have 
found  new  solutions.  Coverage  of 
these  events  Is  a  great  way  to  get  the 
local  ham  population  involved  in  ATV 
and  public  sen/ice.  By  following  these 
simple  guidelines,  our  group  has  be- 


come proficient  in  point-to-point 
re  mole  base  repeater  ATV  operations. 
There  is  another  benefit  to  our  ex- 
perience In  covering  public  events.  In 
the  event  of  a  disaster,  our  group  is 
ready  to  provide  portable  video  capa- 
bility for  emergency  relief  efforts  wher- 
ever needed.  To  this  end  we  periodi- 
cally participate  In  disaster  prepared- 
ness drills,  It's  always  great  to  impress 
the  ARES  coordinators  with  P5  video 
at  the  command  center  during  a  disas- 
ter drill. 


Photo  C,  Bev  KC8AM1  operates  mobile  ATV  from  the  press  truck  during  the  Big 
Sur  Marathon.  Note  the  small  LCD  TV  she  uses  to  monitor  her  transmissions. 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

^^^^H^ra^^^       New  10  Watt 

Transceiver 

Onfy  $459 

Made  in  USA 
Value  +  Quality 
from  over  25years 
inATV.„WGORG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 

14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy) 

TC 70-10  has  adjustable  >10  Watt  p.e.p,  with  one  xtal  on 
439.25,  434,0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 

Hot  GaAsfet  do  w  neon  verier  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2,7"  aluminum  box. 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400, 900  &  1200  MHz  bands. 


(81 8)  447-4565  m-f  8am-5:30pm  pat, 

P.C.  ELECTRONICS 

2522  Paxton  Un«  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (WSORG) 
Maryann  (WB6YSS) 


1-800-4-A-HAM-TV 


(ORDERS  ONLY  PLEASE) 


*  +  * 


DUAL 


SINGLE  BAND  TRAN&CIEVEft 

RX42tKS0Mltt  TV  Ch3fl  Output 

IX  on  L2  GhzTV  Ch?M  Output 

-OR- 
RX  on  900  MHz  TV  Ch  2fi  Output 

__  aOTH  _ 

TX  420-450  Mhz  10  W.4  Chinnci 

Vidro  Monitor  output  on  TX 

DUAL  BAND  RX  TRAN SOEVER 

tX  i2Q-i»  Mhx  TV  Ch  V*  Output 
IX  ca  1 2  GRx  or  W0  MHi  while  1 
TX  420-150  Mh/  10  W.  4  Qunne  1 
Video  Mooitof  output  on  TX 


RX!  *** 

$399*95 

Simple  Front  Piitel  Layout 
Comwcton  *U  on  JUit  hnel 
May  Upgrade  to  Dual  RX 
High  Grade  Cabinet 

Individual  RX  TV  Outputa 
Spaie  Set  A/V  Jacto)  on  Hear 

$489.95 


frQgh  Quality  G-lQCktBrd* 
Sold*  .-Milk  and  SUkScreer 
Drire  Amp*  to  Pull  Output 


BOARD  LEVEL  PRODUCTS  PRODUCTS  ra  DEVELOPMENT 


Qku  HU»AIHmimm 

TX4Q*fLUd  IDWrtt — 

U  G>K,9Q0MHi«UDM1u«e 


t  vm-I    o  can  t 


4  ci.  z-j  Wen  fimm 

*CkJ4WiB  nmm 


WOINIX  AlttOKA 


IW^ 


TECHNICAL  LINE 
(602)  978-3*3*8 

ORDER  LINE 

ilTDAWVinADUl   (W)-4-A-HAM-TV 

(•00)424-2688 


3719  1V.  CHAHLESTON  AVB 


GLQSTOAJ^  ARIZONA  »3M 


CIRCLE  17  ON  READER  SERVICE  CARD 


™ 


BATTERIES 


You've  bought  our  replacement  batteries  before . . , 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


ICOM 

CM2,  BP2         7.2v  @  500  MAH 
CM5,  BP5       10.8V  @  500  MAH 

SUPER 

7S       13.2V  @  1200  MAH 

8S         9.6v@  1200  MAH 

{base  charge  only — 1 "  longer) 

(COM  CHARGERS  AVAILABLE 


For  The 
Month  Of  February 

10%  OFF 

On  All  ALINCO 
Replacement  Battery  Packs 


LOOK  FOR  MARCH'S 
SPECIAL  OF  THE  MONTH 

Monthly  Discounts  applicable  to  End-users  Only, 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made  to  your  specifications 
Introductory  Offer! 

KENWOOD  INSERTS 

PB-25  PB-21 

PB-26  PB*24 

ICOM  INSERTS 
BP-3  BP-7 

BP-5  BP^B 


MgvunCord 


J  ■« 


Discover  now  accepted 
NYS  residents  add 
8Y*%  safes  tax. 
Add  S3. SO  for  postage 
and  handling 


a. 


Prices  and  specifications  sutsjsct  to  change  without  notice 

M  SOURCE  FOR  ALL  YOUR  COMMUNICATION 


\> 


BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N.Y,  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE,  PLEASE  INQUIRE, 


MADE  IN 

THE  U.S.A. 

SEND  FOR 

FREE  CATALOG 

AND  PRICE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221*0732  •  IN  NYS  (718}  961-2103  •  FAX:  (718)  461-1978 
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Number  17  on  your  Feedback  card 


m     m  Numoer  won  your  reea 

IfAMS  WITH  CLASS 


Carole  Perry  WB2MGP 

Media  Mentors,  inc. 

P.O.  Box  131646 

Staten  island  NY  10313-0006 

Discovering  The  Discovery 
Place 

When  Ervin  Jackson  N4BIG  and  Tom 
Bradbury  NU4G  first  began  telling  me 
about  their  exciting  efforts  at  Discovery 
Place  in  Charlotte,  North  Carolina,  I 
knew  thai  there  would  be  lots  of  great 
ideas  worth  sharing  with  other  teachers 
and  instructors.  The  Mecklenburg  Ama- 
teur Radio  Society  envisioned  a  place 
where  thousands  of  visitors,  especially 
youngsters,  could  be  attracted  to  an  ex- 
hibit that  would  educate  them  in  ham  ra- 
dio, electronics,  a/xl  world  geograpJry. 

Over  500,000  people  a  year  come  to 
visit  the  Souths  largest  science  and 
technology  museum,  and  its  mammoth 
new  KelEy  Space  Voyager  Planetarium 
and  Charlotte  Observer  Omni  max  The- 
ater. Discovery  Place,  now  the  W4FB 
Amateur  Radio  Education  Center,  is 
part  of  the  museum's  new  $14  million 
Michael  J.  Smith  Wing,  which  opened 
last  fall.  It  was  named  for  the  North  Car* 
olina  astronaut  who  was  killed  in  the 
horrific  space  shuttle  Challenger  explo- 
sion, 

Ervin  tells  me  that  the  very  newest 
attraction  is  the  addition  of  TV.  This  at- 
traction has  really  excited  the  student 
visitors  (over  100.000  schoolchildren 
each  year)  because  they  can  easily 
identify  with  TV.  The  television  input  fre- 
quency is  433.25  and  output  is  421.25. 
if  you  are  a  home  viewer  in  the  Char- 
lotte area,  you  can  tune  fnto  cable  chan- 
nel 60  for  the  input  picture  and  cable 
channel  57  for  the  output  picture.  The 
audio  Input  is  on  2  meters  at  147.45  and 
the  output  audio  rides  on  the  subcarrier 


of  the  TV  channel.  The  TV  repeater  is 
W4PHN. 

Both  Ervin  and  Tom  speak  enthusi- 
astically about  how  popular  Discovery 
Place  is  once  the  school  year  begins. 
Air  the  science  classes  of  the  Mecklen- 
burg School  System  attend  Discovery 
Place  for  lectures  that  are  considered 
part  of  their  regular  curriculum.  Until 
2:30  p.m.  each  day  one  can  see  school 
buses  coming  and  going;  then  there  is  a 
lull  until  the  a  her- school  crowd  arrives.  It 
seems  that  everyone  goes  by  the  sta- 
tion at  (east  once  during  a  visil  to  the 
"bands  on*  museum. 

The  station  sits  behind  sliding  glass 
doors  between  the  museum  cafeteria 
and  the  gift  shop,  just  down  the  hall 
from  the  Omnimax  entrance.  Station 
manager  Bob  Southworth  KI4YV  is  a  re- 
tired electrical  engineer  who,  by  all  ac- 
counts, has  a  world  of  patience  with  the 
youngsters  who  line  up  for  on-the-air 
demonstrations.  Two  ham  radio  volun- 
teers are  needed  to  handle  the  large 
crowds  that  come  through  the  exhibit— 
one  of  them  keeps  the  QSOs  going 
while  the  other  answers  specific  ques- 
tions from  the  students  and  visitors. 
Those  who  visit  the  station  can  see 
demonstrations  of  the  hobby  with  a 
packet  station,  an  all-mode  2  meter  ng 
and  an  HF  setup,  complete  with  a  beam 
atop  a  60-foot  tower  mounted  on  the 
roof  of  the  five-story  museum  addition. 
There  is  even  an  SWL  corner  where 
they  can  tune  the  shortwave  broadcast 
bands. 

The  station  also  has  groups  who  visit 
with  prearranged  appointments,  These 
groups  are  given  a  20-minute  lecture 
about  amateur  radio.  Live  demonstra- 
tions follow,  and  then  a  question-and- 
answer  period.  Ervin  also  informs  me 
that  they  have  enjoyed  the  visits  of 


Photo  A  David  W.  Lewis  K1CBB  pictured  with  Mrs,  Beverly  Sanftwtf,  a  staff  coor- 
dsnator  of  Discovery  Place*  This  was  the  museum's  First  viewing  of  ham  radio  TV 
(AJV) — Discovery  Place's  newest  attraction.  Photo  by  Ervin  Jackson  Jr,  N4BIG. 


Photo  a  Members  of  the  Mecklenburg  4-H  Club  attend  a  lecture  on  ham  radio  at 
the  station  Photo  by  Ervin  Jackson,  Jr>  N4BIG. 


COLLINS  490T-1 


49QT-1    (CU-1669)  AUTOMATIC  ANTENNA 

COUPLER  for  2-30  MHz  range;  600  W  PEP. 
200  W  average.  Use  with  20  ft  whip  or  25-1 00  ft 
Jong-wire  antenna.  Terminal  for  wire  and  "C" 
coax  connection.  Has  5-500  pf  10  KW  vacuum 
capacitor  and  variable  step-coil  Requires  115  V 
400  Hz;  7.6x10.1x12.6.  24  lbs, 

USED-N0T  TESTED  $300 

MANUAL  for  CU-1669 $15  w/set  purchase 


Phcet  FD.fi.  Lima,  Q.-  VISA.  W ASTIR  CARD  Accepted 

Allow  tor  Shipping  «  Write  la  Ma  test  Catalog 

Address  Dep!  73  *  Phone  41 9/22  7 -6573  *  Fai  41&2274313 


FAIR  RADIO  SALES 

1016E.  EUREKA  •  SoillOS  •  LIMA,  OHIO  •  45802 


CIRCLE  75  ON  READER  SERVICE  CARD 


n/. 


T. 


EC  TOR  r/NDER 


ZERO-IN 
THE  SIGNAL! 


HAND- FIELD 
PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING*  USES 

ANY  FM  XCVR- 

COMPASS    GIVES 

DIRECTION* 
ARMS    FOLD   FOR 
STORAGE,    TYPE 
VF-142   COVERS 
BOTH    2-HTRS    & 
220HHZ.       OTHER 
MODELS    AVAILABLE. 
WRITE   OR   CALL    FOR 
MOKE    INFO. 
S3. 50    SHIPPING    &      TYPE   VF-142 

CA.    ADD  TAX  J  5129,95       619- 

flADIO  ENGINEERS      565-1319 


\ 


3941   MT.  BRUNOAQE  AVE. 
SAN  DIEGO  CA.82111 


THE  FAMED  2  METER 

a.  s.  a.  9209 

+9  db  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1 /2\  2  Meter  Base 
Station  10'  length. 


$32.43 

+S4  00S&H 

(SC  RES  5%  SALES  TAX} 

CHECK  IN  ADVANCE  OR  C.O-D- 

ALSO  AVAILABLE  IN  220  &  440 


Model  9209 
+9db 


■SiMve*  us  ttm  ftnuon  R*  Otr  Success' 

rg.  \m\m-  7ita  p.c  3o*  346 1 

Vtt&l400-7&-ffi91  Myrllf  B«h,SC 2957* 
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Photo  C*  Peter  Gable  and  Dana  Rucker,  members  of  the  Mecklenburg  4-H  Club, 
attend  a  iecture  on  ham  radio  conducted  by  Bob  Southwortn  Ki4YVt  manager  of 
the  W4BF&  Discovery  Station, 


many  foreign  hams  who  have  talked 
with  the  station  previously  and  wanted 
to  see  it.  Wonderful  contacts  have  de- 
veloped between  other  science  muse- 
um slations,  notably  Montreal,  Canada, 
and  London,  England. 


Guidelines  for  a 


Radio  Exhibit 


The  group  has  put  together  an  excel- 
lent fist  of  suggestions  lor  anyone  inter- 
ested in  assembling  a  ham  radio  exhibit 
I'll  list  some  of  the  key  suggestions, 
along  with  a  reminder  that  these  ex- 


hibits are  excellent  projects  not  limited 
to  museums— they  can  do  wonders  for 
your  recruiting  efforts  when  properly  set 
up  in  a  mall,  at  a  school,  at  a  convention 
center,  in  a  church,  a!  a  scouting  meet- 
ing, at  a  local  fair,  or  anywhere  large 
groups  of  peopte.  especially  youngsters, 
will  be  attending, 

1.  Display  of  QSL  cards  from  all 
over  the  world.  This  has  a  hkjh  visual 
impact  and  conveys  the  message  that 
we  talk  to  the  world.  Be  sure  to  include 
an  insert  explaining  what  the  informa- 


tion on  the  card  means,  i.e.  RST  means 
readability,  signa]  strength,  tone. 

2.  Frequency  spectrum  chart  Like 
the  QSL  cards,  this  is  visually  attractive 
and  requires  no  personnel  It  can  show 
where  the  ham  frequencies  are  located 
with  respect  to  radio,  TVT  police,  and 
fire,  etc 

3.  Chart  showing  requirements  for 
a  ham  license,  List  the  license  cate- 
gories, with  a  brief  description  of  the  re- 
quirements for  and  privileges  of  each. 

4.  Handouts.  Hand  out  the  many  at- 
tractive ARRL  brochures,  along  with  an 
ARRL  coupon  to  mail  in  for  more  infor- 
mation. Distribute  a  sheet  listing  club 
meetings  for  all  local  radio  clubs  and  a 
list  of  where  the  Novice  classes  are 
held.  A  handout  with  the  Morse  code 
and  Q  signals  on  it  is  always  a  favorite, 

5.  Comparison  chart  showing  the 
differences  between  CB  and  ham  ra- 
dio. Folks  are  particularly  interested  In 
noting  the  power  and  frequency  differ- 
ences, i  do  this  with  my  own  ham  radio 
classes  every  year,  and  the  children  can 
relate  to  it  since  most  of  them  are  al- 
ready familiar  with  CB. 

6.  Photo  collage  showing  ham  ra- 
dio activities.  Be  sum  to  have  lots  of 
pictures  of  children  having  fun  tn  various 
ham  radio  activities.  Include  Field  Day. 
hamfests.  emergency  communications, 
local  parades,  satellites,  contests,  re- 
peaters, traffic  handling,  antenna  instal- 
lations, etc. 

The  club  also  suggests  having  two 
booths  with  a  key  and  buzzer  in  each. 
a  Jong  with  a  copy  of  the  Morse  code,  a 


ham-band-only  receiver  behind  a  pro- 
tective plastic  shield,  but  extended  tun- 
ing knob,  volume  knob,  and  band  switch 
through  the  pEastic,  along  wilh  ear- 
phones to  hear  ham  radio  QSOs 

Other  good  ideas  for  the  exhibit  in- 
clude: a  price  list  showing  station  costs, 
starting  with  a  very  modest  setup — de- 
bunk the  notion  that  it  is  a  very  expen- 
sive hobby;  a  world  map  showing  call 
letter  prefixes;  a  Morse  code  decoder 
box  to  decode  received  CW  signals,  or 
a  continuous  tape  \o  feed  the  decoder 
box  at  about  5  wpm.  and  a  set  Of  ear- 
phones; a  small  terminal  lo  monitor 
packet  radio  activity  on  145.01;  and  an 
exhibit  of  old  radio  gear  and  new  radio 
gear  as  a  contrast. 

Through  the  outstanding  efforts  of 
groups  like  the  ham  radio  operators  who 
support  and  maintain  the  station  at  the 
Discovery  Place,  and  other  such  muse- 
um groups  throughout  the  country,  hun- 
dreds of  thousands  of  children  and 
aduits  are  being  exposed  to  the  excite* 
ment  and  diversity  of  amateur  radio. 
These  museum  groups  are  to  be  com- 
mended for  their  achievements,  We  as 
educators  and  instructors  should  sup- 
port  their  good  works  and  take  advan- 
tage Of  what  is  being  offered  by  bringing 
classes  to  mesa  exhibits  and  by  publi- 
cizing what  they're  doing. 

For  information  on  operating  hours 
for  Discovery  Place  and  the  W4FB  Am- 
ateur Radio  Education  Center,  write  to: 
Discovery  Place,  301  N.  Tryon  Street, 
Charlotte  NC  28202;  or  cafl  (704)  37^ 
8261. 


No  prunmt 


Today's  No-Tune 
Mutt/band  Antenna 


* 


No  pruning.  No  tuning.  N*  Vno>*  to  tivut. 

TNT  k  No-Tua*  on  SO  <w.  40r  20,  17.  Jim  TNT/:  *  Nc- lure  *n 

40,  20.  10.  Wort  o*l*r  band*  w/  inner,  DX  &Gajn  rite  w/  frequenci1 


Include*  is  Allien 
baton  &  99  ft  RGBs 
The  modem  ed&x-ftd 
version  of  the  efowrk* 
off-tenter  fed  windem. 

Twhnofc  126--S&95  ppJ 

Antennas  We st 

Sox  500625.  Provo.  UT  &46ffi 


Kink- Proof 
Wx-Snlod 
Low  Noise 


ho  In  pi  €>t  tWiilori 

Insulated  to  3O00V 

karod  500  W  lit 


*« 


TNT   $89'.'* 

m  Lwfcfem    i5>  ft.  i™&  * 

b*?  800-926-7373 


HANOI  E-BASE 


PATENT  MAILED 

Finally?  An  accessory  for  your  Handie Talkie 
or  Hand  held  scanner  Functional,  Efficient, 
Economical,  Attractive  Walnut  Base.  Send 
check/money  order  for  $14.95  plus  $3.50 
shipping  lo;  Handie -Base  and  Mo  re  Inc.,  P.O. 
Box  2504  Dept.  C-1 ,  Broken  Arrow,  OK  74613-2504 


CIRCLE  182  ON  READER  SERVICE  CARD 


Quality  Microwave  TV  Antennas 


WIRELESS  CABLE     IFTS     MMDS     Amsiiiur  TV 
Ultra  High  Gain  5Mb|*)  -  Tuneable  1  9  Id  2.7  Chi. 

•  55- Channel  Dish  System     Si 99.95 

•  36- Channel  Dish  System     $149,95 
■  20- Channel  Dish  System    $124  95 

•  Optimal  GoPHnsrdai  Grid  Antenna  jqgi  shown  I  Add  tiD  00 

•  Vagi  Antennas.  CnmDDnente,  Custom  Timmo  AvfliUlWl 

•  Call  or  wrrtfl  (SASE)  mr  "FREE"  mM-ilmi 

PHILLIPS-TECH  ELECTftDNICS 
Diah  SyMani    P.O.  Box  8533  -  Scattsdale,  Al  BS2S2 

LIFETIME    "  (602|  947-7700  {S3 ,00  Credit  all  phone  orders) 
WARRANTY     MHtirCard  •  Visa  *  Amu'wan  Ejjwhss  •  CDO'i  *  QnwiHty  Prising 


CIRCLE  249  ON  READER  SERVICE  CARP 


CIRCLE  135  OH  READER  SERVICE  CARD 


Natural  Voice  Playback  Board 


Repeater  IdtrtHificn 
Contest  Stallone 
Sile  Alarms 
Remote  Telemelry 
Weather  Statjnut 
Multiple  L^n^uagrs 
EiJiergeiK} 
vnnriiinferoent* 


DataVoice  -  DV-64 

Add  a  Recorded  Natural  Voice  to  your  system  or  equipment, 
Voice  vocabularies  Or  multiple  phrases  up  to  ]  minute  in  a 
Saturn]  \  puc  iv  Njved  in  Non- Volatile  E-Prom  memory  .(If 
powe.  r  is  re  moved  r  he  r ecordi  ngs  wi  1 1  noi  be  lost ).  WcH  1 1  record 
you  r  m  eivsu^c  is  )  <  n  a  mal  e  or  fe  male  voice  -  or  -  you  can  record 
the  library  by  using  (he  op  i  ionjilSDS- 1000  develop  merit  board 
on  an  IBM  or  curnptMihle  w>mpuier. 


PumlM  Inpul  Word  Select 
500  ma  KejIJne  Output 
32  Kb  sam  pint  ji  rult; 
Multiple  Modes 
30  sec  -  JO  minute  Time- "i 


8  ohm  Audio  on  I  p  ill 
600  ohm  Audio  output 
+9v  to  +  Hv  Supply 
Size  :  4.00"  s  4.25" 
Connectors  Included 


Price  %  [MW  Single  Qty  (programmed) 

Polomar  Telecom,  Inc. 

300  Enterprise  St.  Suite  E 

(619)  746-7998 


CWCLE  139  ON  READER  SERVICE  CARD 


QRP  CW  TRANSCEIVER  KIT 

•  Avalabte  an  20M  or  40M  band 

•  Superior  superhei  design 

•  SingJe-sgnal  receiver 

*CW  crystal  ladder  Her  »AJ  Cods  are  Pre-wound 

•  VFO  twarg  with  vernier  <& 

•  RiT  ofcerUtt  detent  control 
•Very  effective  AGC 

•  Selectable  audio  niter 


•  2^3  watts  of  RF  output 

•  Semi  break-in 
M2VDC  operation 

•  Ciislom  pre-painted,  punched  &  silkscreened  cabinet 

•  10:     :  :mptete  kit  wtti  ^ructions 

•  Measitfes  (HWD):  2  Vr  X  6Vi '  X  6" 

•  Weight:  24  oz 

•$149.95  +  S4.50  shipping  4  hanging.  Michkjan  residents 
add  4%  sales  tax. 

At  your  favorite  deafer,  if  not  order  direct. 
For  free  catalog  call  or  write 

OAK  HILLS  RESEARCH 

QRP  HEADQUARTERS 

20879  MADISON  STFIEET 

BIG  RAPIDS,  Ml  49307 

(616)796-0920 

24  HR,  FAX— (616)  796-6633 


ALnlfH^Lard 


CIRCLE  92  ON  READER  SERVICE  CARD 


M^WTooc- Master"  Touch  Tone  Decoder 


MoTron  Bloctronics 

3tOGartieUS*.t  Suite*  4  Eugene  OR  97402 

Info:  (503)687-2118 

Orders:  (600)  336-9058  •  Fax:(503)687-2492 

Dftcode  and  display  Touch  Tones  from  a  titephcrm,  tape 
r^oordsr,  scanner,  or  nearly  any  audio  source  J  18  digit 
LCD  display.  80  digit  scrollable  buffer  J  High  speed 
decoding,  up  lo  25  digits  per  second  </  BuBl-in  speaker 
^9V  battery  J  Metal  case  </TM-16  PLUS  includes  R5- 
232  output  and  Software  for  optional  automatic 
dateAim  am  umber  togging  using  your  IBKA  Compatible 
computer 

TM- 1 6  St  a  »<1  ard  Model  $2  39 

TM- 1«  PUIS  RS-232  Modt I  with  Software  $299 

FS- 1  %  AC  PO wtr  Adaptor  S 1 0 

S/H  S5  USA/Canada.  Si  5  Foreign. 

30  day  money  hack  ji  a  ran  Led  Try  «i  so  rati 
Vies,  Mwti!*<!*rd  A  Amcricaii  Bxpras  Accepted 


CIRCLE  248  ON  READER  SERVICE  CARD 
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Qrp 


Number  18  on  your  Feedback  card 


Mike  Bryce  W88VGE 
2225  Mayflower  NW 
Massition  OH  44646 

Power  MOSFETs 

The  schematic  shown  in  Figure  1 
shows  how  a  power  MOSFET  is  con- 
figured as  a  high-side  switch.  Also, 
nole  the  difference  between  I  he  *P" 
channel  device  and  an  "N"  channel 
device.  The  use  of  a  "P"  channel  pow- 
er MOSFET  allows  the  designer  to  cut 
the  number  of  discrete  components 
because  a  charge  pump  circuit  will  not 
be  required,  On  the  other  hand,  the 
use  of  a  HP"  channel  power  MOSFET, 


Low  Power  Operation 

with  its  higher  RDS(on),  will  generate 
more  heat  and  thus  diminish  operating 
efficiency,  It  then  becomes  a  trade-off 
in  the  number  of  extra  parts  needed 
for  the  gate  driver  (voitage  pump)  or 
the  loss  of  efficiency  wtth  the  MP"  ehan* 
nel  device.  Even  the  best  "P*  channel 
power  MOSFET  on  the  market  has  a 
rather  high  RDS(on)  of  an  ohm  or  two. 
Vou  can  use  the  power  MOSFET 
as  a  simple  switch.  I  have  used  them 
to  replace  a  switching  transistor  in 
some  projects.  A  common  example  is 
to  use  a  transistor  switch  to  operate  a 
relay  for  T/R  control.  As  shown  in  Fig- 
ure 2.  a  power  MOSFET  will  work 


LOGIC 

LOW   TO  s 

TURN  ON  V 

MOSFET 


Z  Zfc 


ZNZ907 


-TO  GATE    OF  M05F£T 


Figure  3.  Using  a  transistor  switch  to  supply  the  gate  drive. 
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Figure  f .  The  power  MOSFET  configured  as  a  high-side  switch 


quite  nicety  in  this  configuration.  The 
only  requirements  wiii  be  the  proper 
gale  voltage  and,  of  course,  the 
amount  of  current  the  relay  will  draw. 
This  is  normally  not  a  problem  with  a 
power  MOSFET;  a  drain  current  of 
several  amps  is  common. 

The  power  MOSFET  Is  turned  on 
by  applying  4-10  volts  to  the  gate.  This 
requirement  is  easily  handled  by  using 
a  CMOS  gate  since  the  output  of  the 
CMOS  gate  is  usually  over  10  volts 
when  operating  with  a  12-volt  VCC 
line.  Depending  on  the  MOSFET,  gate 
capacitance  may  cause  some  distor- 
tion when  rapidly  switching  the  MOS- 
FET. in  the  case  of  our  T/R  relay,  the 
distortion  will  never  be  noticed.  Ca- 
pacitance of  several  pf  to  several 
thousand  pF  is  common,  depending 
on  die  size.  In  some  cases,  paralleling 
CMOS  gates  together  will  help  over- 
come the  difficulty  in  driving  me  power 
MOSFET  directly  from  a  CMOS  IC. 

With  the  extra  gate  capacitance, 
the  turn-off  time  may  be  too  long.  A 
transistor  switch  may  be  added  to  re- 
duce the  on  time  after  the  gate  drive 
has  been  removed. 

Using  TTL  logic  will  increase  the 
drive  current,  but  the  normal  VCC  of 
TTL  logic,  just  +5  volts,  will  not  drive 


the  power  MOSFET  fully  on,  In  this 
case,  a  transistor  switch  may  be  em- 
ployed to  supply  the  gate  drive,  Such 
a  circuit  is  shown  in  Figure  3.  Notice 
the  use  of  a  PNP  transistor.  When  the 
base  of  the  transistor  is  pulled  low,  the 
transistor  is  turned  on  and  voltage  ap- 
pears on  the  collector.  This  voltage 
then  turns  on  the  power  MOSFET. 
Again,  this  circuit  wiH  work  up  to  sev- 
erat  kHz  before  the  switching  distor- 
tion becomes  troublesome. 
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Figure  2,  Using  a  power  MOSFET  to 
operate  a  relay  for  T/R  control 
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Figure  4.  An  RF  amplifier  using  a  single  transistor  and  a  power  MOSFET 
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RF  Amplifier  Circuit 

Only  now  are  we  seeing  designs 
using  power  MOSFETs  in  RF  applica- 
tions. Figure  4  Is  a  simple  RF  amplifier 
using  a  single  transistor  and  a  power 
MOSFET.  I  did  not  design  the  circuit — 
credit  for  it  goes  to  Bruce  Franklin 
KG7CR.  The  circuit  originally  came 
from  the  NorthWest  QRP  club 
newsletter  June  1992.  Bruce  kindly 
gave  me  permission  to  present  St  here 
to  you.  I  have  not  had  the  time  to  build 
the  circuit  myself,  therefore  I  can't 
comment  on  Its  performance.  Bruce 
says  the  circuit  will  produce  5  watts  of 
RF  with  only  20  milliwatts  of  drive. 
Bruce's  original  schematic  contained 
some  fancy  band-switching  features 
using  reed  reiays  and  a  4015  IC.  This 
schematic  shows  only  the  driver  and 
the  MOSFET  PA  components,  along 
with  one  section  of  the  output  filters. 
The  output  filter  values  are  for  the  40 
meter  band. 

You  can  use  the  amplifier  for  SSB, 
too!  All  you  have  to  do  is  set  the  bias  t 
o  about  50  mA  with  no  drive.  If  you"re 
a  CW-only  person,  then  a  much  lower 
bias  will  do.  Bias  is  set  by  R5:  the  1k 
trimmer 

Suitable  sources  of  RF  drive  may 
be  VFQ,  VXO  or  even  the  output  of  a 
mixer  such  as  the  NE6G2,  In  the  case 
of  the  VFOs  an  extra  stage  of  buffering 
may  be  needed  if  you  notice  pulling  of 
the  VFO  frequency. 

Also  notice  that  the  VCC  for  the 
amplifier  te  only  +12  volts,  ft  would  be 


possible  to  get  better  efficiency  at  a 
higher  voltage,  but  then  you  would 
need  to  re-compute  the  values  of  the 
LC  networks.  Of  course,  you  would 
have  to  split  the  circuit  in  half  as  the 
+28  voits  would  be  too  much  for  the 
bipolar  transistor  used  as  a  driver 

Bruce  uses  the  IRF510.  The 
IRF511  is  available  from  Radio  Shack 
for  under  $2.  If  you  canl  find  it,  an 
1RF531  would  be  a  good  substitute  to 
try. 

A  very  good  application  of  a  power 
MOSFET  used  as  an  RF  amplifier  is 
described  in  the  November  1990  issue 
of  73  Amateur  Radio  Today,  page  36: 
The  MOuSe-FeET,"  by  Bill  Heishman 
N5HNN.  I  had  the  good  fortune  to 
work  on  this  amplifier  and  can  say  that 
it  works  first-class  all  the  way. 

As  shown  in  the  original  article,  the 
filter  values  are  for  the  40  meter  band. 
The  values  for  the  20  meter  band  are 
as  follows: 

L1  6TX1/2 

L2  3TxU4 

L3  9TxU2 

L8  6.8  fiH 

C1  1 000  pF 

C2  Not  used 

C3  1360  pF  (2x680pFor 

2  X  500  +  270  pF) 

C4  250  pF 

Alf  coils  are  20-gauge  copper  mag- 
net wire  air  wound  on  3/S"  form  and 
spread  to  proper  length. 

With  my  HW-S  on  40  meters  and 
running  both  the  amplifier  and  the 


HW-8  on  a  12,6  volt  supply,  I  had  20+ 
watts  (my  QRP  wattmeter  only  goes  to 
20  watts  and  the  needle  was  pegged) 
going  into  the  dummy  load.  I  know  had 
I  increased  the  supply  voltage  to  13.8 
volts,  my  output  power  would  have 
been  close  to  30+  watts.  The  heat  sink 
became  rather  warm  with  the  20  watts 
and  more  than  likely  a  larger  hunk  of 
aluminum  is  necessary  at  higher  pow- 
er. My  aluminum  heat  sink  measured 
the  same  size  as  the  PC  board  and 
was  1/8"  thick.  The  relay-less  QSK 
keying  is  a  real  pleasure  to  use,  too.  If 
someone  really  wanted  to,  a  band- 
switching  model  couid  be  constructed 
to  give  multiband 
performance.  Opera- 
tion on  10  meters 
may  result  In  slightly 
lower  output  as  noted 
In  the  original  text. 
Circuit  boards  for  the 
amplifier  are  avail- 
able from  Far  Cir- 
cuits, 18N640  Field 
Court,  Dundee  IL 
60118. 


don't  know  what  kind  of  material  is 
used  for  the  core,  I  mentioned  I'd  try  a 
T-50-6  core  as  a  start.  Several  readers 
wrote  to  tell  me  that's  the  wrong  type 
of  material  for  use  in  this  type  of 
project.  I  mentioned  the  T-50-6  core 
primariiy  because  the  ones  used  in 
the  project  are  yellow,  just  as  a  T-50-6 
core  is.  Hold  up  a  T-50-6  core  beside 
the  one  in  the  wattmeter  and  you'll 
have  a  hell  of  a  time  trying  to  tell 
the  difference.  That  is  why  I  made 
the  suggestion.  The  core  should  be  of 
ferrite  material  instead  of  the  pow- 
dered iron  material  used  in  the  T-50-6 
core. 


Toroids  and  the 
Wattmeter 

Several  months 
ago  when  discussing 
the  directional  watt- 
meter, I  mentioned 
the  cores  used  as 
being  "special." 
That's  true  and  I  still 


PAY  TV  AND  SATELLITE  DESCRAMBUNG 
•  1993  EDITION  • 


Includes  programming  cable  box  chips,  hacking  B- 
MAC\  wireless  cable  (MMDS)  descrambiing,  bullets, 
PLUS  fixes  and  much  more,  ONLY  $18.95.  Other_EflY 
TV  and  SATELLITE  DESCRAMBUNG  volumes;  Volume 


1  (BASICS),  1939,  1991,  and  1992,  S15.95  each, 
Different  turn-ons,  bypasses.  ECM's,  schematics  and 
counter  ECM's  in  each.  THE  COMPLEAT  WIZZARD, 
using  the  VCll  data  stream,  S15.95.  Any  3/S32.95  or 
5flfi4  95  SCRAMBLING  HEWS  monthly,  keep  up  With 
the  latest  in  satellite  and  cable  {^scrambling. 
Everything  that's  new  S32.95/yr.  QUR  BEST  DEAL. 
(everything  here)  the  video  and  much  more  for  only 
$129.95,  Mew  catalog  $1, 


SCRAMBLING  NEWS 

1552  Hertel  Ave.,  #123.  Buffalo,  NY  14216 
Voice/FAX  (716)  674-2088.  Add  $6  for  COD 


CIRCLE  36  ON  READER  SERVICE  CARD 


WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOES/WEFAX  3.0  is  a  professional  fax  reception  sys- 
tem for  the  IBM  PC.  It  includes  an  AM/FM  demodulator, 
software,  cassette  tutorial  and  325  page  manaul.  Check 
this  partial  list  of  our  advanced  features: 


Res,  up  to  1280x800x256 

Unattended  Operation 

Colorization 

Zoom  Pan,  Rotation 

Contrast  Control 

Tuning  Oscilloscope 

P  hotometry  /  H  istogram  s 


APT  Lat/Lon.  Grids 
Orbital  PredC'Eion 
Frame  Looping 
PCX  &  GIF  Export 
Grayscale  Printing 
Infrared  Analysis 
Variable  IOC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6.0  is  a  complete  shortwave  FSKfax 
system  for  the  IBM  PC.  It  includes  an  FSK  Demodulator, 
software,  250  page  manual  and  tutorial  cassette.  Call  or 
write  for  a  complete  catalog  of  products. 


Software  Systems  Consulting 

6t5  S.  El  Camino  Real,  San  Clement©.  CA  92672 
Tei:(71 4)498-5784  Fax: (71 4)498-0568 


CIRCLE  250  ON  READER  SERVICE  CARD 


1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre-amp. 
model  TS-1691-P.  Amp 

1961  MHz  Receiver 
model  TS-1691-Recvr 

Decoder  Board  &  Software 
model  T$~VGA-SAT4 


S299 


$450 


$399 


Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors. 

model  1691  -coax  assy  355 

Track  IE  Satellite  Orbital  Program.  Tracks  ALL 
satellites,  world  map,  print  out  $50 

1691  MHz  Loop  Yagi  Antenna 

model  1691-LY(N)  $99 


1691  MHz  Loop- Yagi  Extension 
model  1691-LY-XTN 


$85 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $5 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice* 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1084,  Dept.  S 
Concord,  Mass.  01742,  U.S.A. 
Puone:  (508)  263-2145 
Fax:  (50a)  263-7Q08 


THE  MULTIPLE 
RECEIVER  SOLUTION 


4  CHANNEL 
SIGNAL-TO-NOISE  VOTER 

•  Expandable  to  32  Channel  by  Just  Adding 
Cards 

•  Continuous  Voting 

•  LED  Indicators  of  COR  and  Voted  Signals 

•  Built-in  Calibrator 

•  Remote  Voted  Indicators  Pinned  Out 

•  4va  x  6  Double  Sided  Gold  Plated  44  Pin 
Card 

•  Remote  Disable  Inputs 

•  MORE 

Built,  tested  and  calibrated  with  manual 


$370.00 


Rack  mount  version  atso  available 

For  more  information  call  or  write 

DOUG  HALL  ELECTRONICS 

Voter  Department 
815  E.  Hudson  Street,  Columbus,  Ohio  432 11 

(614)261-8871 

FAX  (614)  261-8805 


CIRCLE  1*3  ON  READER  SERVICE  CARD 


CIRCLE  19  ON  READER  SERVICE  CARD 
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Rtty  loop 


Number  19  on  your  Feedback  card 


Marc  t.  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21 208 

February  may  mean  many  things  to 
many  people,  but  here  in  Baltimore, 
February  is  the  most  common  time  for  the 
"big  snow"  to  hit.  Presuming  that  many  of 
you  may  find  yourself  in  that  situation  this 
time  of  year,  I  thought  it  might  be  a  good 


Amateur  Radio  Teletype 

time  to  pull  out  that  old  mechanical 
teleprinter  and  try  to  gel  it  on  the  air. 

Thanks  to  Dave  Gearhart  WA4GVT  of 
HuntlngJown,  Maryland,  I  am  in  receipt  of 
some  basic  information  needed  to  get 
these  machines  running. 

Figure  1  is  a  drawing  of  a  Model  28 
cabinet,  showing  the  location  of  $he  vari- 
ous cables  and  terminal  strips  which 


need  to  be  accessed.  The  HC  terminal 
st rip ,  which  contains  all  the  vital  connec- 
tions, runs  across  the  back  of  the  ma- 
chine. As  detailed  In  Figure  2,  the  cable 
connects  to  the  top  o(  the  strip,  with  the 
permanent  wiring  coming  in  on  the  bot- 
tom of  the  strip. 

Figure  3  shows  a  schematic  diagram 
of  the  Mode!  28- RO  (receive  only)  wiring, 
and  should  be  helpful  to  anyone  trying  to 
resurrect  an  old  machine. 

Another  popular  machine  is  the  Model 
33-ASR,  commonly  used  on  computer 
circuits.  This  ASCII  machine  with  Auto- 
matic Send  and  Receive  capability  (ASR) 


Move  line  jack  OB-oJ 

to.  C2-C3  CI -CI  3 

when  provided  C2-C14 

J  Ctear  all  C?-Q5 

x  other  straps  Cil-ClS 


C"  terminal  atrip 


110  VAC 


Cut  and  splice  use  plug. 
Add  spades.  -  Use  C39,  40 
&  Chassis  ground. 


Utility  Outlet 


Figure  t.  Model  28-RO  cabinet  wiring. 


can  frequently  be  obtained  from  old  com- 
puter mainframe  sites,  and  can  be  used 
as  a  hard  copy  teleprinter,  particularly 
when  connected  to  an  interface  which  ac- 
complishes the  ASCH-to-Baudot  transla- 
tion. Figure  4  is  a  similar  schematic  of 
wiring  for  this  machine. 

Ail  in  all,  I  hope  this  information  is  a 
useful  addition  to  the  attempts  to  get  that 
old  greasy  piece  of  hardware  on  the  air 

To  get  that  computer  on  the  air,  don't 
forget  the  RTTY  Loop  software  collection. 
At  this  time,  there  are  three  sets  of  pro- 
grams availably  Set  One  is  the  "original" 
RTTY  Loop  program  disk,  containing  an 
assortment  of  RTTY  and  ham  radio  pro- 
grams. Set  Two  is  the  ^archive1'  collec- 
tion, containing  the  programs  needed  to 
deal  with  all  of  the  commonly  used 
archies,  along  with  DOS  and  Windows 
shells.  The  newest  collection,  Set  Three, 
has  even  more  RTTY  and  ham  programs. 
Each  collection  is  about  one  megabyte  of 
stuff,  and  will  fill  a  5-inch  1 2  Mb  or  3.5- 
inch  1 .44  Mb  disk.  If  you  send  me  360  kb 
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Figure  2.  Model  23-RO  cable  routine  details. 
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Plug  into  utililv  CUlIcI 
Or  to  C39,  C40.  and  chasm 
ground  if  sparteE  are  u&tttf 
rolhcr  1hin  splkJng  plug  bark 
onlg  cord  (plug  doe&  hqal  coma 
through  PErening  in  rear  rig+ii  <r«bl# 
ha\w  d  Mod  78  RO. 


I 


Hodd  33  ASH 


(X)  Terminal  Strip 


Figure  3.  Final  wiring  of  Model  28-RO  teleprinter. 


or  720  kb  disks.  H  will  lake  correspond- 
ing  y  more  disks,  typically  four  of  the  for- 
mer or  |wo  of  the  Latler,  per  set.  To  obtain 
any  or  all  of  this  stuff,  you  must  send:  a 
note  telling  me  which  set  you  want  (I  am 
not  clairvoyant);  sufficient  media  {5'  or 
ZS*.  tow  or  Ngh  densfty,  no  need  to  for- 
mat the  disks)  to  hold  I  he  data;  a  self -ad- 
dressed, stamped  disk  mailer  to  return 
[he  media  to  you;  and  S2  in  US  funds  per 


disk.  Send  all  this  to  me  at  the  above  ad- 
dress and  ni  do  my  best  to  turn  it  around 
in  a  few  days. 

Glen  Johnson  WB2MPK  of  West  Or- 
ange, New  Jersey,  wins  the  prize  for  be- 
ing the  firsi  to  correct  me  on  a  typo  from 
Ihe  December  column,  I  stated  thai  the 
ARC  program  was  originally  developed 
by  a  company  called  "Software  Engineer- 
ing  Associates."  and  Glen  was  quick  to 
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Control 
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LJNcVLOCAL 

Switch 


Utility  Outlet 


Figure  4.  Ftnaf  wiring 

point  out  that  Ihe  correct  name  of  the 
company  is  "System  Enhancemenl  Asso- 
ciates"  WeJL  at  least  i  gol  Ihe  initials 
right!  I  only  hope  the  programs  author. 
Thorn  Henderson,  is  not  upset  at  me. 

Meanwhile.  I  look  forward  to  your 
cards,  notes,  questions  and  comments. 
As  always,  you  can  reach  me  electronic 


of  Model  33-ASR. 

cally.  as  many  of  you  have,  on  Com- 
puServe (ppn  75036.2501),  on  Delphi 
(usemame  MarcWA3AJR),  or  on  America 
Online  (screen  name  MarcWASAJR).  1 
look  forward  to  hearing  what  you  want  to 
know,  and  whai  you  think.  Who  knows, 
you  might  see  you*  topic  become  the 
next  focus  of  "RTTV  Loopf 
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Updates 


Number  11  on  your  Feedback  card 


Techno-Whizzy  1,  Parts  1  &  2 

Refer  to  the  above  article  In  the 
December  1992  issue,  page  12. 
Diode  D1  is  backwards  in  the 
schematic  diagram  (Figure  3),  it 
should  be  installed  as  shown  in  Fig- 
ure 1  below.  Note  that  the  diode  posi- 
tion is  shown  correctly  in  the  parts 
placement  diagram  in  Figure  4b,  TNX 
to  Joe  Leikhim  for  the  correction. 

The  Basic  program  to  determine 
me  diode  placement  for  a  given  fre- 
quency has  a  typo  in  line  9000  ([tnor 
was  entered  twice  instead  of  "0110"). 


It     should     read:     9000     DATA 

"OOOOVQQOr.'QQI  0Y0011 YG 1 GQYQ 
lOlVOHOYOlir.  As  a  result,  the 
values  shown  in  the  accompanying 
sidebar  entitled  "Some  Common  QRP 
Frequencies  for  the  TW-1"  are  in  error 
and  should  be  recalculated  with  the 
updated  Basic  program.  TNX  to  Jean- 
Claude  Abrazit  for  the  correction. 

In  the  January  1993  issue  on  page 
14,  the  wire  size  was  omitted  for  the 
output  filter  toraid  windings  (Tabie  1). 
It's  best  to  use  #26  enameied  magnet 
wire. 


D1 


IN4004 


vcc 


2  volts 


Figure  I.The  corrected  schematic  of  the  Techno-Whizzy  1  vottage  regulator  circuit,  show- 
ing the  proper  placement  of  diode  D  fr  Refer  to  Figure  3  in  the  December  1992  issue. 


3    te  mummmnnm^sK  ^ 


UTPUT 


Figure  2  (a).  The  corrected  PC  board  foil  pattern  for  the  Programmable  Frequency  Audio  Generator, 
(b).  Parts  placement. 
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Programmable 
Frequency  Audio 

Generator 

Refer  to  the  above 
article  in  the  January 
1993  issue^  page  16k 
The  PC  board  foil  pat- 
tern shown  in  Figures 
5  &  6  shows  U9  as  a 
8-pin  device;  It  should 
be  a  16-pin  device. 
Figure  2  shows  the 
corrected  version  of 
the  PC  board  foil  pat- 
tern and  parts  place- 
ment. 

In  addition,  author 
Loyd  Redman  has 
some  comments  and 
improvements  that  will 
help  you  the  circuit  up 
and  operating: 

It  is  recommended 
that  you  use  only  a 
74LS73  for  U7.  If  you 

substitute  a  7473,  the 
circuit  may  start  oper- 
ating at  a  random  fre- 
quency when  power  is 
applied  since  the  7473 


triggers  on  a  positive-going  pulse 
while  the  74LS73  triggers  on  a  nega- 
tive-going pulse.  If  you  do  use  a 
7473,  the  connections  to  S1  should 
be  changed  so  that  U7  does  not  tog- 
gle until  S1  is  activated. 

When  using  the  ML2035.  its  out- 
put  frequency  may  initially  be  half  or 
double  the  desired  frequency  spe- 
cified by  the  digital  word.  This 
indicates  that  the  16  bits  of  the  digital 
control  word  are  shifted  either  one 
bit  right  or  one  bit  left,  I  noted  that 
the  pulse  directly  out  of  pin  2  of  the 
CD4049  (U9)  was  poorly  shaped, 
depending  on  the  value  of  C3f 
Rt  and  Rin.  I  remedied  the  problem 
by  first  routing  the  output  from  pin  2 
through  one  of  the  unused  inverters 
in  the  CD4049,  then  on  to  pin  2  of 
the  ML2035  and  to  pin  14  of  the 
74LS93  {see  Figure  3).  I  also  recom- 
mend that  you  not  use  the  same 
PC  board  for  both  the  ML2035  and 
the  ML2036  (i.e.  populating  the 
board  for  both  parts  but  remov- 
ing one  of  the  ML  parts),  I  used  sep- 
arate boards  for  each  version  of  the 
iC  and  carefully  cut  any  traces  not 
needed. 


NC 


HC 


18 


15  14 


13 


12 


11 


U<LJ 


U  9  CD  4049 


cm 
Original 
Trace  ^ 
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IN 


C3 


I 


T 


V 


Use  RmpJI  Gyagv  (21-30) 
Jumptr  Wire-  And  Low 
Wdflugtf  Solder -rig  Iran 


To  Pin  2.  U8r  ML  2035 
Pill  H,U3H7JLS33 


Figure  3.  Modification  of  the  U9  connections  to  provide  an  improved 
pulse  shape  to  the  serial  dock  input  of  the  ML2035  and  to  the  CP0 
clock  input  of  the  74LS93  counter, 
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Number  21  on  your  Feedback  card 


Number  *n  on  your  heeooacK  c 

Packet  &  computers 


Jeffrey  Sloman  N1EWO 
75  Herrion  Street 
Franklin  IN  46131 


9600  Baud  Backbone- 
Lone  Star  Style 

What  do  residents  of  Texas,  Okla- 
homa. Colorado P  Indiana,  and  Michigan 
have  in  common?  Weil  among  some  oth- 
er possible  answers,  they've  got  a  96O0 
baud  packet  backbone  called  TexNet. 
Though  the  regional  systems  aren't 
linked,  the  Indiana-Michigan  system 
(called  GLNET,  for  Great  Lakes  Network), 
Oklahoma  and  Colorado  systems  use  the 
hardware  and  software  designed  in  Texas 
as  a  high-speed  route  for  BBS  forwarding 
and  user  traffic* 

TexNet  began  in  1985  as  a  summer 
project  for  Texans  Tom  McOermott  N5EG 
and  Tom  Aschenbrenner  WB5PUC.  The 
idea  was  to  create  a  Eow-costf  highspeed 
backbone  for  packet  radio  traffic.  By  the 
October  of  "B6  the  system  was  opera- 
uonal,  and  Texas  hams  now  have  connec- 
tions among  eight  cities,  wttti  more  on  the 
way.  This  expansion  is  thanks  to  the  coor- 
dination effort  by  TPRS  (the  Texas  Packet 
Radio  Society  J.  the  organization  champi- 
oning TexNet  Unlike  high-speed  back- 
bones dedicated  to  BBS  traffic  forward- 
ing, TexNet  was  designed  frarn  the  start 
to  provide  services  to  the  end  user,  and  to 
allow  message  forwarding. 


MuJti-Talented 

m  addition  to  the  9600  baud  backbone 
connection,  each  TexNet  node  provides  a 
primary  and  secondary  user  port  de- 
signed to  communicate  with  the  LAN  (Lo- 
cal A?ea  Network}  where  il  is  located-  The 
usual  case  is  1200  baud  AX  25  {"normal" 
packet),  but  other  protocols  can  be  sup- 
ported- This  makes  direct  access  to  the 
high-speed  backbone  readily  available  to 
users  for  connections  to  remote  stations 
in  range— direct  or  via  digis — of  a  TexNet 
node.  The  system  makes  long  distance 
keyboard-to-keyboard  QSO  operations 
not  only  possible  but  fun. 

If  that  isn't  enough,  how  about  adding 
local  digipoater  service,  a  mailbox,  and  a 
pair  of  conference  bridges  for  round-table 
nets?  Looking  at  everything  a  TexNet 
node  provides.  TPRS's  description  of  one 
as  a  "muiti- resource"  is  fitting. 

The  Hardware 

The  heart  of  a  TexNet  node  is  a  TPRS 
NOP  (Node  Control  Processor)  board 
This  board  has  conned  tons  for  a  pair  of 
radio  modems,  also  available  from  TPRS. 
One  of  the  things  that  makes  a  TexNet 
node  inexpensive  to  implement  is  the 
choice  of  RCA  700  radios  for  the  9600 
baud  side.  These  are  land  mobile  service, 
mobile  radios  which  can  often  be  found 
surplus  at  a  low  price.  They  are  easily 
tuned  into  Ihe  ham  bands,  and  are  very 
rugged.  Any  appropriate  radio  can  be 


used  on  the  1200  baud  side.  The  low  cost 
and  simple  nature  of  the  hardware  makes 
TexNet  an  attractive  option  for  areas 
wanting  to  build  a  backbone. 

GLNET 

So  attractive,  in  fact,  that  when  a  first 
effort  at  a  Northern  Indiana-Southern 
Michfgan  backbone  on  G  meters  tated  in 
1989,  the  Michigan  sysops  latched  onto 
TexNets  already  integrated  design  as  the 
answer  Over  the  next  year,  things  started 
to  happen  in  Irafiana,  too.  Today,  GLNET 
witl  gel  you  keyboard-to-keyboard  from  as 
far  south  as  Franklin,  Indiana,  using  the 
Indianapolis  node  (atop  the  State  Office 
Building)  to  Mount  Pleasant.  Michigan, 
north  of  Grand  Rapids  (more  than  300  air 
miles).  TexNet  nodes  are  easily  interfaced 
wilh  the  more  common  networking 
schemes,  such  as  TheNet  and  KaNodes, 
This  means  that  the  usable  coverage  of 
the  GLNET  system  is  extended  from  each 
node  by  these  other  systems. 

A  TexNet  network  is  also  a  great  way 
to  provide  special  data  services  to  end 
users.  The  GLNET  system  offers  a  cen- 
tralized mailbox,  a  weather  server,  and— 
thanks  to  N8IMO  in  Grand  Rapids,  Michi- 
gan—an Internet  gateway.  For  those  not 
familiar,  the  tntemel  is  an  enormous  net- 
work of  government,  educational,  and 
Commercial  computers  all  over  the  world. 
It  is  a  patchwork  of  technology,  with  ev- 
erything from  high-speed  (56  Kilobits  per 
second  and  up)  backbone  segments,  to 
1200  baud  dial-up  connections  keeping 
the  data  moving.  The  Internet  uses  a  pro- 
tocol called  TCP/IP  for  Transport  Control 


Protocol/ In  la  met  Protocol.  This  is  often 
referred  to  as  simply  "IP/  IP  has  some 
advantages  over  the  AX. 2 5  (Amateur 
X.25}  protocol  typically  found  on  packet 
radio  networks,  and  rnosl  TNCs  can  be 
made  to  run  IP  directly;  however,  it  is  not 
an  easy  thing  to  get  going.  There  are 
many  prlfalls  in  getting  TCP/IP  running;  if 
you  are  interested,  find  an  IP  Elmer, 

Hams  use  the  Internet  through  what 
are  called  'wormhoies "  An  Internet  wonrv 
hole  Is  accomplished  by  a  technique 
ceiled  encapsulation,  where  a  TCP/IP 
packet  is  wrapped  in  another  TCP/IP 
packet.  Why  is  this  necessary?  Because 
on  each  end  of  a  worm  hole  are  radios, 
and  the  users  of  those  radios  must  be  li- 
censed. Encapsulation  ensures  this  by 
hiding  the  actual  destination,  preventing 
users  who  did  nol  start  from  an  amateur 
connection  from  getting  into  a  place 
where  their  data  could  end  up  on  the  air. 

The  N8IMO  TCP/IP  mailbox  offers 
AX.25  users  a  way  to  connect  to  the 
wealth  of  resources  available  on  the  Inter- 
net. In  addition  to  being  a  full  service 
PBBS  itself,  N8JMO  offers  users  telnet 
services.  Telnet  is  an  IP  utility  that  allows 
users  to  log  onto  remote  computer  sys- 
tems—the same  way  you  would  if  you 
were  to  dial  up.  The  difference  in  this 
case  is  that  it  is  accomplished  across  the 
Internet,  no!  phone  lines.  With  telnet,  an 
Internet  connected  user  can  hop  all  over 
the  globe.  N8IMO.  (or  example,  offers 
connections  to  the  University  of  Michigan, 
where  there  is  both  a  weather  server- 
provided  by  Zephyr  of  Massachusetts— 
offering  all  of  the  NWS  (National  Wealher 
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Service}  text  weather  products,  and  a  ge- 
ographic server— which  can  teJI  you  the 
elevation,  kxtgftude.  latitude,  and  other  vh 
ta!  geographic  data  for  most  places  in  the 
world. 

With  Internet  telnet,  connections  to 
nearly  anywhere  is  possible— Australia, 
the  Netherlands,  Canada,  all  over  the 
US—just  about  anywhere  Ihere  [s  a  ham 
and  a  university,  PersonafJy,  I  find  it  amaz- 
ing to  have  fast,  reliable  communications 
with  amateurs  in  Australia,  completely  in- 
dependent of  propagation  conditions. 
Some  may  argue,  "ft  uses  land  ines—ifs 
not  ham  radio.*  Perhaps  it  is  not  DX,  and 
QSL  cards  for  me  contacts  wouldni  be 
very  meaningful,  but  this  sort  of  reliable, 
routine  communications— previously 
available  only  to  local  or  regional  repealer 
systems — lifts  ham  radio  up  to  a  new  lev- 
elf  In  my  opinion. 

Easy  to  Use 

The  TexNet  software  is  very  simple  on 
the  user  side.  It  has  a  minimal  command 
set  that  is  easy  to  remember.  If  it  has  a 
shortcoming,  it  is  cryptic  error  mes- 
sages—which  are  often  only  indicated 
with  a  number.  With  out  a  list,  you're  tost 
Figure  1  shows  a  typical  session  with  the 
Indianapolis  GLNET  node  (Indy).  You  can 
see  that  the  first  step  is  to  connect— via 
normal  AX25— to  the  node  Itself,  TexNet 
convention  has  the  node  using  the  SSID 
(Secondary  Station  ID)  of  4,  so  I  could 
have  connected  to  WA9ZCE-4.  Instead  I 
used  the  nodes  alias.  Once  connected  I 
am  presented  with  the  Network  CMD? 
prompt,  which  indicates  that  the  node  is 


ready  for  my  commands.  Typing  *T  at 
this  point  would  get  me  a  brief  list  of  com- 
mands. I  knew  that  I  wanted  to  conned  to 
the  NSIMO  gateway,  so  I  entered  "c  grip 
&  ngrapkT 

*C  is  for  connect,  just  like  you  are 
used  to  on  your  TNd  "GRIP"  Is  NSIMO's 
GLNET  alias— for  Grand  Rapids  IP,  The 
"@"  indicates  that  what  follows  Is  a 
GLNET  node.  The  same  method  can  be 
used  to  connect  to  any  station  in  range  of 
a  GLNET  node.  For  example,  to  conned 
to  my  station,  a  user  could  type; 

C  nlewo  6  indy 

Or,  if  1  wasnl  able  to  conned  to  the  In- 
dianapolis node  directly,  up  to  two  digis 
(digjpeaters)  could  be  included: 

c  nlewo  v  eocmba  9  indy 

Here  the  connection  would  be  made 
via  eocmbx— the  alias  for  the  Johnson 
County,  Indiana,  RACES  PBBS,  Other 
simple  Tex  Net  commands  are: 

C  CQ@  (node) — sends  a  CQ  message 
from  Ihe  specified  node. 

B— disconnects. 

L — lists  Ihe  locations  of  all  known 

noocS- 

M— connects  to  the  designated  mes- 
sage server  {mailbox}, 

M@(node) — connects  to  a  specific 
message  server. 

$&{node) — displays  various  connec- 
tion statistics  for  a  node. 

S  Y@  (node)— yesterday's  stats. 

As  you  can  see.  Tex  Net  is  pretty  easy 
to  use.  Its  designers  intended  it  to  be 
used  by  the  general  packet  community 
and  so  made  an  effort  to  make  it  easy. 
This  easy-to-get-along-witri  orient ation 


c   indy 

***  CONNECTED  to  I NOV  [12/04/92   06:16:05] 

WASZCE-0  at  iHDTf  virtual  connection  03  at  06:16:09  on  12/04/92 

•*•   Welcome  to  GLNET  vl.60  Copyright  1990  TPRS  *•* 
Network  CHD  ? 
c  grip  %   ngrapid 

Your  connection  is  established 
[JNOS-I.07-N$] 

Relcom©  waflure, 

to  th*  KfllKO  TCP/IP  Mailbox  £911229  (WC7J  vl.07~heta  release  5  / 

H8ZM0M 

Currant ly  1  user(E) 
Typs: 

H   For  Kelp  use! 

?   for  conmand  list 

A  for  Bail  Areas 

A  NAME  to  change  mall  Area  (ex  A  ALLMi; 
LA  to  Li at  All  nsgs  at  current  Area 
HX   for  WEATHER  SERVER 

C   for  CONVERSE  BRIDGE 

D   SITES  for  resource  list 

Nev  mail  In:  AHSAT   HELP   KEPS   HICHNET   NOS-BBS   SKYNARN 
SPACE   SPACENEH   TCPGHOUP 
Area:  waSurs  Current  magC  0, 

?,ArBJC,DfE,F,H,l,iH,IP,J(K;L,MfHLpMS,HNWKfOfPpR,S,T,LpVfWfWX,X,Z 
> 

Oh,  a  GLNET  user  -  Switching  callaign  to;  nlewo. 
Area:  nlewo  Current  m-g#  0. 

?,AiBPC,DrE,F,HpIflHfIP(J,K(L,MpHL,MSfNpNRfO|rPiR|rSfTrUiVIWfWXJKfJ 
> 


Figure  1  shows  a  typical  GLNET  session  with  the  indianapoiis  node,  in  this  case, 
I  connected  to  the  N81MO  Internet  gateway,  whose  alias  is  GRIP.  NBfMO's  soft- 
ware has  been  modified  to  recognize  a  GLNET  connect  and  to  adjust  the  caJisigrt 
appropriately.  See  the  text  tor  more. 


has  also  made  its  integration  into  existing 
networking  schemes  especially  easy. 

How  Can  You  Get  Involved? 

If  you  are  In  the  service  area  of 
GLNET  (Indiana.  Michigan,  and  surround- 
ing states),  try  contacting  IDEA  {the  Indi- 
ana Digital  Experimenters  Association)  for 
information  on  supporting  or  expanding 
GLNET  (more  good  node  locations  are  al- 


ways welcome). 

For  membership  information,  contact: 
IDEA.  Les  Cattin  KD9LP,  219  Woodland 
Hilfs,  Peru  IN  46970.  If  you  are  in  the 
TexNet  service  area,  or  would  like  infor- 
malion/equJpmenl  to  start  your  own 
TexNet  backbone,  conlacl:  TPRS,  P.O. 
Box  50238.  Denton  TX  76206-0238. 

Special  thanks  to  Tom  Frisz  N90D  for 
Wofmation  on  GLNET.  73  de  N1EWO. " 
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Number  22  on  your  Feedback  card 


Michael  J,  GeierKBWM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

What's  New? 

Lots  of  new  things  have  been  hap- 
pening m  radio  technology,  Lers  take  a 
break  fmcn  the  repair  theme  this  month 
and  look  al  some  of  Ine  new  develop- 
ments and  how  they  affect  us. 

Digital 

Aren't  you  sick  of  thai  word?  it 
seems  like  you  just  can't  get  away  from 
it!  Is  mere  anything  made  today  that 
isn't  digital?  WeOt  the  basic  guls  of  re- 
ceivers and  transmitters  are  still  analog, 
but  with  dtgitaJ  control  That,  however,  is 
slowly  changing  as  advances  in  IC  man- 
ufacture make  possible  very- high-speed 
chips.  These  new  silicon  products  are 
opening  up  all  kinds  of  exciting  possibili- 
ties, Let's  look  at  a  few. 

DSP 

Digital  Signal  Processing  is  going  to 
change  our  radios,  and  it  will  be  a  very 
positive  change.  Already  there  is  a 
product  being  marketed  to  hams  which 
can  Improve  HF  SSB  quality  to  some- 
thing approaching  the  wired  telephone,  \ 


The  Tech  Answer  Man 


havenl  actually  tned  it,  but  I  suspect  it 
works  pretty  well  because  it  is  an  off* 
shoot  of  a  military  product.  The  baste 
idea  is  to  put  a  low-frequency  pilot  tone 
in  with  the  audio  on  transmit  Also,  the 
transmitted  speech  is  processed  to  per- 
mit maximum  intelligibility.  The  real  trick, 
though,  happens  during  receive.  The 
unrt  at  the  receiving  end  detects  me  pi- 
lot tone  and  analyzes  it  to  determine 
now  it  has  been  affected  during  its  trip. 
Then,  a  digital  signal  processing  chip 
compensates  for  the  various  kinds  of 
degradation.  That,  along  with  dynamic 
expansion  to  undo  the  transmitter's 
speech  compression,  goes  a  long  way 
toward  restoring  the  original  voice  Quali- 
ty. Finally,  new  DSP  techniques  permit 
real-time  analysis  of  the  speech  signal 
to  remove  noise  and  static.  The  result  is 
that  most  of  the  garbage  is  removed* 
making  the  processed  signal  sound 
tremendously  better  than  regular  old 
SSB.  And,  it  doesn't  require  one  extra 
Hz  of  bandwidth  to  do  it 

There  are  some  trade-offs,  of  course. 
First,  the  inclusion  or  l he  pilot  tone 
means  that  some  transmitter  power  is 
being  "wasted"  on  something  other  than 
your  voice.  In  a  way>  ifs  kind  of  like  hav- 
ing a  carrier,  except  that  it  is  much 
weaker  than  a  regular  AM  carrier  would 


be,  so  the  amount  of  waste  is  much 
smaller.  In  the  long  run,  of  course,  the 
signal-to-noise  gain  of  the  system  far 
outweighs  the  amount  of  lost  power. 
Second,  both  radios  need  to  have  the 
devices  for  the  scheme  to  work.  I  expect 
thai  eventually  there  will  be  an  accepted 
set  Of  standards  for  this  kind  ol  process- 
ing, allowing  the  system  to  be  built  into 
new  rigs.  I  certainly  hope  mat  comes  to 
pass. 

Some  receive-only  DSP  noise  filters 
are  already  available.  These  range  from 
notch  filters  which  can  remove  multiple 
heterodynes  lo  noise  fillers  which  can 
separate  speech  from  static  and  adja- 
cent-channel #monkey  chatter/  As 
prices  drop,  they'll  get  more  popular. 

Fast  Modems 

DSP  Is  allowing  the  creation  of  some 
really  last  modems.  It  is  now  common  to 
send  14,4  kilobits  per  second  over  stan- 
dard 5-kHz  telephone  lines.  For  that 
matter,  compressed-format  moving 
video  is  being  sent  along  with  digitized 
voice  on  the  same  lines.  I  wonder  how 
long  it  will  be  before  we  send  digitized 
voice  over  our  allotted  3-KHz  band- 
widths.  Hey,  I  wonder  if  anybody  has 
managed  to  send  the  AT&T  video- 
phone's signal  over  the  radio.  I  suspect 
ft  may  use  a  synchronous  modem  sys- 
tem, which  would  make  that  impossible, 
except  perhaps  on  VHF  or  UHF  full-du- 
plex links.  Mas  anybody  messed  with  It? 

True  Digital  Radio 

The  ultimate  use  for  DSP  would  be 


to  make  the  entire  radio  dkjitat  Incom- 
ing signals  would  be  digitized  at  the  an- 
tennaT  perhaps  after  one  stage  of  ampli- 
fication. Tuning,  filtering  and  detection 
would  be  accomplished  through  digital 
signal  analysis.  The  resulting  bit  stream 
would  pass  through  a  digital -to-  analog 
(QfA)  converter.  An  amplifier  and  speak- 
er would  be  all  that  would  be  left!  Imag- 
ine a  multimode  receiver  with  digital  tun- 
ing, variable  passband;  memories,  the 
whole  works,  that  you  could  wear  on 
your  wrist.  It's  going  to  take  awhile,  but 
it  will  happen.  I  suppose  you  couldn't 
wear  much  of  a  transmitter  because  of 
the  power  requirements,  but  the  same 
DSP  technology  can  and  will  be  used  in 
full-sized  transmitters.  The  only  analog 
parts  win  be  the  RF  power  amplifiers, 

DOS 

Direct  Digital  Synthesis  is  a  new 
technique  for  generating  local  oscillator 
frequencies.  Until  now.  frequency  syn- 
thesizers have  suffered  from  some  wob- 
ble and  per  (caBed  "phase  noise*}.  This 
aberration  causes  various  symptoms, 
the  most  annoying  one  being  muddy, 
hissy  receive  audio  and  an  apparent 
widening  of  the  receive  passband-  Al- 
though synthesizers  have  improved 
quite  a  bit  over  the  early  designs,  the 
problem  couldn't  be  completely  sofved 
because  it  is  inherent  in  the  design;  as 
long  as  an  analog  oscillator  must  be 
kept  on  frequency  through  constant  cor- 
rection, it  will  wobble  around  its  center 
frequency,  Nowf  there's  another  way. 

In  a  direct  digital  synthesizer,  there  is 


UNIVERSAL  RADIO  HAS  MOVED 


Universal  Radio  has  moved  four  miles  to  its  new  expanded 
location.  We  are  now  only  15  minutes  from  downtown  Columbus 
and  the  Columbus  airport.  Visitour  big  operational  showroom.  We 
carryall  lines  of  new  and  used  shortwave  and  amateur  equipment 
Get  a  hands-on  look  at  that  new  rig  you  have  been  thinking  aboutf 


NEW  LOCATION     £ 


J 


7 


6S3B  * 


Americana 


O^ 


Tui«#ig  Road 


St  or*  Hours 
rvton.-FfL     10:00-5:30 
Thursday    10:00-8:00 
Saturday    10:00-3:00 


HUGE  COMMUNICATIONS  CATALOG 


The  new  Universal  Radio  100  page  communications  catalog 
covers  everything  that  is  new  for  the  amateur,  shortwave  listener 
and  scanner  enthusiast.  Equipment,  antennas,  books  and  acces- 
sories are  ail  shown  wlfli  prices.  This  informative  publication  is 
available  FREE  by  fourth  dass  mail  or  for  $1  by  first  dass  mail 


Universal  Radio,  Inc. 

6830  Americana  Pkwy. 
Reynoldsburg,  Ohio  43068 

800431-3939  Orders 
614  866-4267  Information 
4  866-2339  24  Hour  FAX 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$239900 


#tC-765 


ICOM 


IC-12  GAT 
IC-R1 
IC-R100 
IC-735 

IC*725 

IC-3SAT 

IC-726 


1.2  GHZ  HT 
WIDEBAND  RECEIVER 
WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 

ALL  MODE  HF  TRANSCEIVER 


S324.00 
$519.00 

$599.00 
SS99.00 
$799,00 
$319,00 
$1 089.00 
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1000  S.  BASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Calf  us  at  (408)  998-5900 

Since  1933 


CIRCLE  132  QH  READER  SERVICE  CARD 


no  analog  oscillator  Instead,  sine 
waves  are  built  up  as  a  series  of  digital 
steps  and  then  low- pass -filtered  into 
clean,  jitter-free  waves.  It  might  seem 
that  the  step-like  nature  of  the  sine 
waves  would  make  them  rather  distort- 
edh  but  that  just  isn't  the  case,  if  enough 
steps  are  used,  the  distortion  frequency 
wilf  be  much  higher  than  that  of  the  sine 
wave  itself,  and  it  becomes  fairly  easy 
to  filter  the  junk  out.  The  filtering  leaves 
lovetyt  smooth  waves.  Exactly  the  same 
technique  is  used  to  reconstruct  the  mu- 
sic signal  in  CD  players,  and  you  know 
how  great  they  sound! 

So  wtiy  haven't  we  been  dotng  it  that 
way  aEJ  a  Jong?  Well,  in  order  to  have 
plenty  of  steps,  the  chip  must  operate  at 
many  times  the  speed  of  the  signal  we 
want  to  create.  For  music,  lhal's  not  too 
hard  because  we  don't  need  a  signal 
over  about  20  kHz  anyway.  But,  when 
we  want  to  generate  signals  in  the  mufti- 
megahertz  range,  it's  another  story.  Un- 
til recently,  the  D/A  converters  and  relat- 
ed circuits  just  weren't  fast  enough. 
Heck.  10  years  ago  the  average  desk- 
top PC  ran  at  between  1  and  5  MHz, 
Now,  50  MHz  computers  are  common, 
and  even  faster  ones  are  coming  soon 

The  advantages  of  DDS  over  previ- 
ous synthesizer  designs  are  very  re- 
duced phase  noise  (in  other  words, 
spectral  purity),  ability  to  settle  to  a  new 
frequency  quickly  (great  for  spread 
spectrum  and  split  CW),  and  smaller 
tuning  steps.  Some  DDS  rigs  can  tune 
in  1-Hz  increments!  Do  we  need  such 
precision?  It  sure  doesn't  hurt.  \\  seems 


like  overKU  now.  but  it  may  become  im- 
portant later  on  as  synchronous  signal 
processing  schemes  are  devised. 
Trios e  schemes  may  require  thai  the 
transmitter  and  receiver  be  on  precisely 
the  same  frequency.  Of  course,  the 
master  reference  osciflators  driving 
those  synthesizers  will  have  to  be  im- 
proved in  order  to  back  all  that  precision 
with  equivalent  accuracy,  it's  not  ot 
much  use  to  be  tuned  to  within  t  Hz  if  it 
ain't  the  nght  1  Hzi 

There's  one  other  advantage  ol 
DDS:  simplicity.  Without  all  the  analog 
parts,  a  DDS  can  be  reduced  to  a  few 
chips.  The  tnsides  of  those  chips  may 
be  complex,  but  the  resulting  circuits 
can  be  quite  simple  Are  there  any  dis- 
advantages? Just  one  that  I  can  think 
of:  cost.  Right  now,  high-performance 
DDS  parts  are  expensive  enough  that 
traditional  synthesizer  designs  are  stlli 
competitive.  That's  changing,  as  St  al- 
ways does,  and  I  expect  DDS  to  com- 
pletely take  over  in  the  next  few  years. 
Today's  non-DDS  rigs  will  soon  seem 
nearly  as  antiquated  as  alhanalog  rigs 
do  now. 

Power,  Please 

The  weakest  link  in  modern  electron- 
ics still  is  power.  Sure,  there's  no  prob- 
lem if  you're  near  an  AC  outlet,  but  bat' 
leries  are  positively  primitive.  Nrckel- 
cadmlum  batteries  are  an  old  technolo- 
gy that  never  worked  all  that  well  unless 
the  cells  were  used  under  carefully  con- 
trolled conditions,  if  you've  owned  your 
walkie  for  more  than  a  year  or  two,  you 


know  what  I'm  talking  about. 

That's  changing  too.  New  nickel-met- 
al-hydride  batteries  are  coming.  They 
have  about  twice  the  energy  of  NiCds, 
and  there's  less  "memory"  problem  as 
well.  They're  rumored  to  be  coming  to 
ham  radio  and  camcorder  applications 
soon.  J4 El  let  you  know  more  as  I  learn  it. 

There  haven't  been  any  recent 
breakthroughs  in  power  supplies,  but 
switching  supplies  are  evolving  and  get- 
ting quieter.  The  o(d  ones  made  an  aw- 
ful lot  of  RF  noise,  which  limited  their  ra- 
dio applications.  Setter  shielding  and 
design  are  resuming  in  cleaner  supplies, 
and  I  expect  them  to  start  showing  up 
more  and  more  in  HF  rigs.  Their  primary 
advantages  are  size  and  weight:  they 
can  be  dramatically  smaller  than  linear 
supplies  of  equivalent  power  output. 
Historically,  switchers  have  had  reliabili- 
ty problems,  but  those  have  h&QD  pretty 
well  solved,  due  to  the  popularity  of 
desktop  computers,  all  of  which  use 
switchers.  In  fact,  the  little  wall  cube 
which  powers  my  laptop  is  actually  a 
miniature  switcher,  as  is  the  small  sup- 
ply for  my  camcorder.  I  look  forward  to 
seven-pound,  100-watt  HF  rigs  with 
built-in  AC  supplies.  With  today's  sur- 
face-mount technology,  it  should  be 
possible  to  make  an  HF  rig  the  Size  of  a 
large  2  meter  mobile  rig.  Sounds  good 
tome. 

Let's  look  at  a  tetter: 

Dear  Kaboom, 

My  AJinco  model  110  2  meter  rig  has 

an  odd  problem,  in  the  low  power  posi- 


tion* ft  works  fine.  In  the  high  power  po- 
sition, however,  the  transmitter  draws 
more  than  25  amps  for  a  moment  and 
then  it  drops  to  zero,  with  no  RF  output 
It  seems  to  be  clamping  itself  off,  but  i 
don*!  know  why.  Any  ideas? 

Signed, 
On-Off 
Dear  On, 

25  amps??  Ylkes,  at  13.a  volts  thafs 
345  watts!  Something's  breaking  down 
here.  I  agree  that  it's  shutting  off  be- 
cause the  clamp  circuit  is  working,  but 
the  question  is,  what's  causing  that 
huge  current  drain  in  the  fifst  place?  I 
suspect  the  final  output  transistor.  It 
may  work  fine  at  lower  power  and  break 
down  when  full  power  is  applied  to  it. 
Or.  it  could  be  a  capacitor  or  other  part 
in  the  output  fitter,  or  even  a  bad  con- 
nection. More  than  likely,  though,  its  the 
silicon.  If  the  transistor  is  discrete,  you 
can  try  changing  it.  Of  course,  that  will 
force  you  to  do  all  kinds  of  adjustments, 
some  of  which  may  require  specialized 
equipment.  If  ifs  a  module,  the  whole 
module  will  have  to  go  Because  this 
problem  is  so  hard  to  determine, 
though,  I'd  send  it  off  to  Alinco  and  let 
them  do  it.  After  ail.  it  sure  wouldn't  feel 
too  good  to  shell  out  for  a  new  output 
module  and  then  discover  that  the  real 
problem  was  something  like  a  bad  ca- 
pacitor or  antenna  connector.  Hey. 
here's  a  thought:  Are  you  sure  your  an- 
tenna or  coax  isn't  breaking  down?  Try 
using  another  antenna  system  before 
you  do  anything  else.  Good  luck! 

next  time.  73,  all  de  KBi  UM. 


NOW  YOU  CAN 
AFFORD  THE  BESTI 

Engineered  for  the  Ham,  the  finest  In  Crank-Up, 
Free-Standlng  or  Guvedf  Towers  Is  from  Trl-Ex.  For 
over  30  years,  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 

Self-supporting  when 
attached  at  first  section  * 
will  hold  normal  Tri-Band 
beam;  25\  33\  50",  and 
65k  heights. 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq.  ft.  in 

a  50  MPH  wind  at  36"  and 

51 ' 

heights.  67  tower  rated 

for  IS  sq  ft 


LM  SERIES 

"W"  brace  motorized 
tower.  Holds  large 
antenna  loads.  Models  at 
37\  54\  and  70'  heights. 

TM  SERIES 
Tubular  construction  for 
larger  antenna  loads  at 
70, 90'  and  100*  heights. 
Free  standing,  with 
motorized  operation. 


TO  ORDER  CALL 
800-328-2393 

TECH  SUPPORT 
209-S51-7859 

FAX  *  209-651  -51 57 


TOWER  CORPORATION 

Quality  Structur&s  since  1954 
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MULTIPLE  REPEATER  -  LINK  -  REMOTE  BASE 

CONTROLLER 

Finally  ■  controller  that  has  solved  control  and  audio  interconnect  pro  W ems  between 
multiple  radios.  Your  radto  system  can  grow  to  multiple  sites  and  stretch  Tor  hundreds 
of  miles  -  and  yet  any  radio  can  be  fully  controlled  from  any  designated  input. 
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RRC-70O  Repeater  Controller 
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The  RBC-7QQ  Repeater  Controller  is  designed  to  support  Repeater  systems  that  require 
multiple  radios  connected;  together  at  a  site.  The  KB(~-7(i0  utilizes  a  true  7x7  audio  nmitix 
switch  which  allows  several  conversations  between  pons  at  the  same  time.  In  the  illustration 
above  the  7J3  model  is  supporting  a  Repeater,  }  Duple* ed  Links  to  different  sites,  and  3 
Remote  Bases.  Using  simple  commands,  a  user  could  tie  the  Repeater  and  a  Remote  Base  to 
one  Link,  while  the  other  Link*  are  communicating  through  your  site,  holding  separate 
conversations.  Or,  connect  all  of  rite  pons  together  -  like  a  big  party  line  ! I 

Several  models  are  available  and  are  software  configurable  to  support  up  to  3  Repeaters,  5 
Duplexed  Links,  and4  Remote  Bases.  A  gioupor  cluhcanstan  with  ihe  hu.sicv  and  expand  their 
controller  anytime  by  simply  adding  hoards  and  software.  Free  software  upgrades  for  one  year 
after  delivery.  Finally,  a  jsaJ  controller  for  the  Linked  system  operator  I 


Multiple  Independent  Repciilcr  control 

Up  tn  5  Duplexed  Links 

Up  tn  4  diftVrciit  K emotes 

Recorded  Natural  Speech  Telemetry 

Programmable  Macros 

Connect  /  Disconnect  multiple  Ports 

Internal  Receiver  Squekh  proctssiflf 


Easy  servicing 
Integrated  Aulopiilch 
Kxpand  at  any  time 
Programmable  Scheduler 
+  I0vto  +14*  Supply 
Standard  53,5*  Rack  Mount 
Card-Cage  design 


Palumar  Telecom,  Inc. 

300  Enterprise  St*  Suite  E  *  Escondido,  Ca.  92025  a  16 19)  744-7998  ■  Fa*  <  619 1  746-1610 
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0^  Number  23  on  yot 

Special  events 


Ham  Doings  Around  the  World 


FEB  2 


ROANOKE,  VA  VE  Exams  will  be 
held  by  the  WCARS  for  upgrades  only, 
at  HoJIins  College  at  8  PM,  Pre-regrs- 
tration  only.  Contact  Fred  L.  Norton 
KZ4Y.  (703)  366-6266,  or  Ben  G/- 
avaden  N48G,  Route  7,  Roanoke  VA 
24022. 

FEB  6 

HAMPTON  ROADS,  VA  Sign  up  for 
Hampton  Roads  Radio  AssnKs  W5YI 
Exams.  Please  contact  Bill  Runyon 
N4BDH,  {802}  487-8611,  for  details. 
KNOXVILLE,  TN  WCARS  VEC  Ex- 
ams ,  for  up-grades  only,  will  be  held  in 
Room  B-129  at  Pellissippl  State  Tech. 
Comm.  College.  PeUisstppi  Campus, 
at  10  AM,  10:20  AM,  and  10:40  AM. 
Written  elements  at  11  AM.  Ptease 
pre- register  Contact  Hay  Adams 
N4BAQ.  (615)  688-7771,  or  Rich 
Sk)verND4F,  (615)  53&4321. 
PARIS,  TN  Henry  County  H.S.  wilt  be 
the  location  for  WCARS  VEC  Exams 
at  9  AM,  Call  Mackie  Gaflimore 
AA4YF,  (901)  247-5482,  or  Les  Merrell 
KQ4FW  (90 1)  €42-5966. 
ST.  CATHARINES,  ONT.p  CANADA 
The  Niagara  Peninsula  ARC  Inc.  will 
hold  a  Hamfest  and  Dinner-dance 
at  the  CA.W.  Hall,  124  Bunting  Rd. 
Talk-in  on  147 .24/. 84.  Dinner-dance 


tickets  by  advance  only,  For  info, 
please  write  N.P.A.R.C.  Inc.,  P.O.  Box 
692,  St.  Catharines,  OnL  L2R  GY3t 
Canada.  Tel.  (416)  934-3231 ,  or 
VE3KLM&VE3SNP. 

FEB  8 

MARYVILLE,  TN  WCARS  VEC  Ex- 
ams will  begin  at  7  PM  at  St.  Andrews 
Church  Hall,  W.  Broadway.  Contact 
Carrot!  Peabody  W4PCA,  (615)  982- 
5839  for  details. 

FEB  13 

GOSHEN,  NY  The  Orange  County 
ARC  Computer  Fair/Winter  Hamfest 
will  be  held  at  John  S.  Burke  Catholic 
H«S>  on  Fletcher  St.  Talk-in  on 
146.760  -600.  plus  100  Hz  tone.  For 
more  Irifo,  call  Jim  Capicotto,  (914) 
564-2707. 

MARION,  NC  VEC  Exams  by 
WCARS  will  be  held  at  Asheviiie  Fed- 
eral Bank  adg..  Main  Si.  Contact  Ce- 
cil D,  Potter  WB4UCE  (704)  724- 
4007. 

WEST  MEMPHIS,  AK  WCARS  VEC 
Exams  will  be  held  at  9  AM  at  Rose- 
wood United  Methodi3t  Church,  2303 
E,  Barton  Ave.  Get  details  from  Gene 
Bagley  AB5BLt  (501)  739-4029  or 
Rev,  Richard  Gregory  A&5CH,  (501) 
735-4060. 


Listings  are  free  of  charge  as  space  permits.  Piease  send  us  your  Special  Event 
two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  January  issue,  we  shoukt  recetve  it  by  October  31.  Provide 
a  dear,  concise  summary  of  the  essential  details  about  your  Special  Event  Check 
Special  Events  File  Area  #11  on  our  BBS  (603-924^343),  for  listings  that  were 
too  late  to  get  into  publication. 


FEB  14 

JASPER,  TN  WCARS  VEC  Exams 
will  be  held  (by  pre- regis!  rat  ion  only) 
at  1  PM  at  Jasper  Publcc  Library.  Con- 
tact Charles  Woolen  KD4XX,  (815) 
942-5116,  or  Wallace  $.  Brown 
KD4XV,  (615)  942-2836, 
MANSFIELD,  OH  The  Mansfield 
Mid'Winter  Ha mf est/Computer  Show 
will  start  at  7  AM  at  the  Richland  Cnty. 
Fairgrounds,  Advanced  Ticket/Table 
Orders  must  be  received  and  paid  by 
Feb.  1st.  1993.  Talk-in  on  W8WE 
146.34/94  rptr.  Contact  Dean  Wrasse 
KB8MG,  1094  Beat  Rd,  Mansrmtd  OH 
44905.  Tel.  (419)  589-2415  after  4  PM 

EST. 

FEB  20 

CHARLESTON,  SC  The  Charleston 
AR5,  Inc.  will  hold  their  Hamfest  in  the 
Geodesic  Dome  at  Charlesiowne 
Landing,  1500  Old  Town  Plantation 
Rd.,  from  8:30  AM -4  PM.  Talk-m  on 
146.19/.79,  144.65/145.25,  and 
147.87A27  MHz.  WaIMn  VE  Exams 
will  be  given  on  the  campus  of  Tridenl 
Tech.  College  at  11  AM,  For  Exam  in- 
to, Call  (803)  871-4368  or  (803)  572- 
1164.  For  Hamfest  details,  call  Jenny 
Myers,  (803)  747-2324,  or  Unwood 
Sikcs,  (803)  556-556$. 
COLUMBIA,  SC  The  Red  Cross 
Bldg  ,  Bull  St..  will  be  the  location  lor 


WCARS  VEC  Exams  at  8:30  AM.  Get 
details  from  Ray  Rogers  N4WR,  (803) 
345^3373. 

NEW  ALBANYt  IN  WCARS  VE  Ex- 
ams will  be  held  in  Room  204 1  Knob 
View  Bldg,,  Indiana  LL  South,  Grant 
Une  Rd.<  from  10  AM-2  PM.  Contact 
Dick  Truax  K8GVU.  (812)  246-6377. 
or  'Mac*  McCrory  NM9Ar  (812)  944- 
6661. 

SALEM,  OR  The  Salem  and  Oregon 
Coast  Emergency  Repeater  Assns. 
will  sponsor  their  1993  Ham  Fair  at 
the  Polk  Cnty.  Fairgrounds,  beginning 
at  9  AM.  Talk-In  on  146.26/.86,  For 
more  info,  write  to:  Salem  Repeater 
Assoc  P.O.  Box  784,  Salem  OR 
97308. 

FEB  21 

ASHEVILLEf  NC  WCARS  VE  Exams 
will  take  place  AS  Tech  Room  134, 
Elm  Bldg..  at  2  PM.  Get  details  from 
Hary  Dull  AA2AB,  (704)  891-5481  or 
Don  Lovelace  W4TMT.  (704)  765- 
5311. 

DEARBORN,  Ml  The  Dearborn  Civic 
Center  will  be  the  location  for  the  An- 
nual Swap  'n  Shop  sponsored  by  the 
Livonia  ARC,  Doors  open  from  8  AM -4 
PM.  VE  Exams  in  the  afternoon.  Talk- 
in  on  144.75/145.35  and  146.52  sim- 
plex. For  more  Info,  send  4x9  SASE 
to  Neil  Coffin  WA8GWL  Livonia  ARC, 


Why  buy  a  TNC? 
PC  HF  FAX + PC  SWL  $179.00 


SPECIAL  COMBINATION  OFFER 


p„r  _  ^J.Kj  .  -„e  ,f  y^j  QfQ^r  pQ  HF  FAX  $39  (see  owr 
ether  ao  .t  trvs  issue),  you  can  add  oitf  new  and  improved 
PC  SWL  3  0  for  $80  00  nstead  of  otr  regular  low  pnee  of 
S99  0G 

PC  SWL  contaffis  ttie  hardware,  software,  nstmctions 
and  frequency  lists  needed  to  alow  you  to  receive  a  vast 
variety  of  digital  broadcast  transmitted  over  shortwave 
radro.  Ail  you  need  ts  any  IBM  PC  q<  compatible  computer 
and  an  SSB  shortwave  receiver,  The  product  consists  ol 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Reference  Manual 
World  wide  Utility  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 
PC  SWL  automatically  decodes  Morse  code     R~rrY, 
MAJOR.  SITOR.  NAVTEX  ano  ASCII 

PC  SWL  lets   you  tune  m  on  world  press  services 
meteorological  broadcasts,  ham  radio  Operators,  coastal 
shore  stations  aviation  tele*  and  rnucn  more  digrtat  action 
on  the  shortwave  bands  Why  pay  *or  another^  *:>=-:  ,* 
box  when  a  wnp*e  interface  and  your  PC  can  do  the  pa1* 
ADVANCED  FEATURES: 
Tuning  Osteoscope 
Digital  Wavflrtorn  Presen  talons 
Auto  Cai  oraton  and  Code  Recognition 
Continuously  Tunable  Filter  Frequencies 
Variable  Shift 

Adjustable  CW  Frter  Sensitivity 
Unattended  Capture  and  Printing 
Integrated  Tent  Editor 
Integrated  Log  and  Database 
Shell  to  DOS  applications 
Seamless  Integration  wnh  PC  HF  Facsimile 
Call  or  write  lor  our  complete  catalog  of  products, 
Visa  &  MasterCard  welcome. 


Software  Systems  Consulting 

615  S.  &  Camino  Real.  San  Ctemente,  CA  92672 
Tel: (71 4)498-5784  Fax  (71 4)498-0568 


CIRCLE  244  ON  READER  SERVICE  CARD 


*T*  It  '■-^-' 


The  Wideband 

SUPERCONE 

ANTENNA 

TX/RX,  10  meter,  VHF, 
UMF  and  Microwave  bands 


SUPERCONE 

we  APOLOGIZE 

Due  to  t fee  tremendous  sales  of  trie  Supereorte  we  have  had  to 

pull  our  ads  to  avoid  customer  dissatisfaction  with  long  deliveries. 

NOW  THAT  STOCK  EXISTS  FOR  IMMEDIATE  DELIVERY 

WE  ARE  BACK  WITH  THE  ORIGINAL  SUPERCONE  AND 

SUPERCONE  PLUS  AT  A  REDUCED  PRICE  S89.99 

*  ARRL  approved,  73  review  in  April  1989  and 
Monitoring  Times  review  in  August  1989 

*  Ideal  for  indoor/outdoor  use 

*  Use  either  standing  on  radials  or  50'  in  the  air 

•  Only  Z  lbs  ,  rugged  construction,  no  hallow  tubing. 
US  made.  &  minutes  to  assemble 

•  Expandle  to  TX/RX  on  all  HF  bands  (Supercone 
Plus)  no  added  radials  needed,  ideal  for 

all  transceivers,  scanners 

•  Full  money  back  guarantee 


■  1  i    • 

I 

f 

PR0C0MM 


194B  Coventry  Ct. 

Thousand  Oaks,  CA  91362 

Phone;  005  497-2397 


The 

SUPERCONE 

PLUS 

TX/RX.  HFt  VHF,  UHF 
and  Microwave  bands 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


Youll  love  our  numbers 

$36.95  per  1000 

plus  $3.95  shipping  US. 
Bright  Neon  QSLs  that  jump  off  the  walk 
Black  ink  on  6S#  Postcard  Stock  with  six 
Neon  colors  to  choose  from;  Neon  Blue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange, 
Neon  Red,  and  Neon  Pink,  Printed  in  format 
shown,  state  outline  &  logo  included  at  no 
extra  charge.  (Please  indicate  if  you  want 
ARRL  logo  when  ordering).  Save  the  hassle 
and  money,  order  these  QSLs  TODAY! 
Knowing  you'll  be  hard  pressed  to  beat  the 
pnee  while  creating  such  STAND  OUT 
quality. 


-W* 


r£w 


N90KK 


rtmu       pJinr 

U'C 

una 

m  -.- 

PV 

Send  your  check  or  money  order  along  with 
(Printed  or  Typed)  Name.  Address,  (including 
County).  Call  Letters  and    Color  of  Stock  to 

BB&W  Printing 

803  N,  From  Street 

McHenry.  IL  60050 

Custom  job  or  Different  Stock.  No  Problem, 
Call  (815)385-6005 
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P.O.  Box  2111  f  Uvonia  Ml  43151,  Tel 
(313)427-3905. 

NEW  HYDE  PARK,  NY  A  Hamfesl. 
sponsored  by  the  Long  Island  Mobile 
ARC,  will  be  held  from  9  AM-4  PM  al 
the  Nassau  County  PoJice  Activity 
League.  375  Denton  Ave.  Talk-in  on 
146. 25/. 85.  For  further  info,  please 
contact  Neil  Hartman  WE2V,  (516) 
462-5549. 

ROCK  ISLAND,  1L  The  22nd  annual 
Davenport  {Iowa}  ARC  Hamfest  will  be 
held  at  the  QCCA  Expo  Center.  Large 
indoor  Flea  Market.  Talk-in  on  the 
W0BXR  146,28/88  rplr.  Advance 
payment  deadline  is  Feb.  I5th.  Con- 
tact Al  Broendef  NOOK.  2712  38th  St. , 
Rock  Island  IL  61201.  for  Exam  de- 
tails; or  Talk-in  on  the  W0BXR 
146.04/64  rptr.  For  Hamfesl  info, 
contact  Kent  Williams  K9UQI,  4245 
10th  St,  EastMoiine  it  61244. 

FEB  27 

DALTQN,  GA  WCARS  VE  Exams  will 
be  held  at  3  PM  at  Unity  Baptist 
Church,  Burleson  Rd,  No  waik-ins, 
Contact  Bert  L.  Coker  N4BZJ,  (706) 
259-5625  of  Harold  W  Jones  N40TC. 
(706)673-2291. 

FEB  27-28 

CINCINNATI,  OH  The  ARRL  1993 
Greal  Lakes  Div  Convention  will  be 
held  from  8:30  AM-5  PM  (both  days) 
at  the  Cincinnati  Gardens  Exhibition 
Center,  Seymour  Ave.  and  Langdon 
Farm  Rd.  Advance  deadline  is  Feb- 
17th.  Contact  Stan  Cohen  WDBQDQ. 
(513)   531-1011.   or  Joe  Hatpin 

W8JDU,  (513)851-1056. 


MARS 

ABSECON,  NJ  The  Shore  Points 
ARC  will  sponsor  "Springiest  *&3*  at 
Holy  Spirit  H.S.  on  Route  9.  Doors 
open  at  9  AM.  Talk-in  on 
146  385/. 985.  For  more  info,  write  to: 
SPARC  PO.  Box  142,  Absecon  NJ 
08201. 

MAR  7 

CUYAHOGA  FALLS,  OH  The  Cuya- 
hoga Falls  ARC  39th  Annual  Hamfest 
will  be  hekJ  at  the  St.  V.  Center,  3479 
State  Rd.,  from  7  AM-3  PM.  Talk-in  on 
87/27.  Get  details  from  Biff  Sovinsky 
K8JSL,  2305  24th  SLt  Cuyahoga  Fails 
OH  44223.  Tel.  (216)  923-3330. 
NORTHAMPTON,  MA  A  Hamfesl  will 
be  held  at  Smith  Voc,  School.  Rte  9, 
by  the  ML  Tom  ARA,  beginning  at  9 
AM.  VE  Exams  a!  10  AM.  Pre-register 
by  calling  (413)  245-3226.  Talk  in  on 
146. 34Z.94.  Get  details  from  Jim 
K1MEA.  316  Main  St.  Easthampton 
MA  01027.  Tel.  (413)  527-3199,  7-9 
PM, 

MAR  13 

FARGO,  ND  Hamfest  '93T  from  8  AM- 
3  PMt  will  be  sponsored  by  Red  River 
Radio  Amateurs  at  The  Sowfer.  2630 
S-  Univ,  Dr.  Talk-in  on  146.16/.76.  Ask 
about  Banquet  tickets.  Contact  RRRAt 
P.O.  Box  321 5t  Fargo  ND  58108- 
3215.  TeL  (218)  233-2584  7  PM-10 
PM. 

SPECIAL  EVENT  STATIONS 

FEB  6-7 

NORTH  CENTRAL,  Wl    A  group  of 


hams  will  operate  KF9MG  on  28.360, 
21.360,  7,260  and  38.860,  to  com- 
memorate the  1993  Badger  State  Win- 
ter Games.  For  certificate,  send  QSL 
and  large  SASE  to  Mike  KA9VFP, 
1104  E.  Lieg  Ave..  Shawano  Wl 
54 166. 

FEB  13-14 

CONCORD,  NH  The  Contoocook  Val- 
ley RC  will  celebrate  the  Grand  Open- 
ing of  the  K1BKE  Club  station,  at  the 
Christa  McAuliffe  Planetarium  during 
the  New  Hampshire  QSO  Party,  Tune 
in  on  the  80  10  meter  bands.  For  QSL. 
send  a  #10  SASE  to  Contoocook  Val- 
ley RC,  PO,  Box  88.  Henniker  NH 
03242. 

FEB  13-15 

1993  NEW  HAMPSHIRE  QSO  PAR- 
TY The  NH  ARA  will  sponsor  this 
event  from  1900  UTC  Feb.  13th-0700 
UTC  Feb.  14th,  and  from  1400  UTC 
Feb.  14th-020Q  UTC  Fed.  15th.  Open 
to  all  license  classes.  For  more  de- 
tails, write  to  G.E,A.R.S,„  Conrad  Ek- 
Strom  WB1GXM.  PO.  Box  1076, 
Claremont  NH  03743- 1076, 

FEB  19-21 

MARQUETTE,  Ml  The  Hiawatha 
AHA  will  operate  N8GBA  from  1700Z 
Feb.  19th-1700Z  Feb  2 1st,  to  honor 
the  UP  200  Sled  Dog  Championship. 
Use  the  lower  end  of  the  10,  15.  20 
and  40  meter  phone  oands.  For  a  cer- 
tificate, send  a  large  SASE  (with  2 
stamps),  to  Richard  Schwenke 
N8GBA,  21  Smith  Ln„  Marquette  Ml 
49855. 


FEB  20 

BREMERTON,  WA  The  North  Kitsap 
ARC  of  Washington,  will  operate 
K7SXL  at  tne  Otympic  College  in  con- 
junction with  VoTech  Week.  Operating 
hours  are  from  16002  to  2400Z  Fre- 
quencies: CW- 3.65A69,  7.04/.08, 
14.04/.08.  21.04/08.  28.025/.075 
MHz;  SSB— 3.84A8S.  7.24Z.20. 
14.24/28*  21.34/.38.  28.44/. 48  MHz. 
Send  QSL  with  SASE  to  North  Kitsap 
ARCt  P.O.  Box  2258.  Sitverdate  WA 
98383-2268. 

FEB  25-28 

BROWNSVILLE,  TX  The  Faulk  Inter- 
mediate School  ARC  will  operate 
N5SMH  from  1400Z-2200Z,  to  com- 
memorate the  annual  Charro  Days 
Festival.  Tune  the  General  portion  of 
40,  20.  15.  and  Novice  portion  of  the 
10  meter  bands.  For  Certificate, 
please  send  a  QSL  and  SASE  to 
Faulk  intermediate  ARC,  2200  Boo- 
sevefi  Brownsville  TX  78521. 

FEB  27-MAR  2 

HUNTSVILLEf  TX  The  Huntsvtlle 
ARS  will  operate  WA5SAM  from  the 
campus  of  Sam  Houston  State  U,, 
from  00002  Feb.  27th-24Q0Z  Mar. 
2nd,  during  the  celebration  of  General 
Sam  Houston's  200th  birthday.  Fre- 
quencies: Lower  portion  of  Ihe  HF 
General  phone  subbands,  and  the 
Novice  10m  phone  subband.  For  a  3- 
colof  Certff(cater  send  OSL  and  a9x 
12  SASE;  for  a  QSL  card,  send  QSL 
and  SASEt  to  HARS  Special  Event, 
PO.  Box  7516,  Huntsviite  TX  77342- 
7516. 


PROFESSIONAL 

MOBILE  ANTENNA 

HF  SSB  ANTENNA 
HIGH   PERFORMANCE 


For  vehicles,  small  boats  or 
as  an  emergency  antenna. 
Supplied  with  stainless 
ratchet  mount,  heavy  duty 
encapsulated  stainless 
spring  and  all  installation 
items.  Including  high 
voltage  feed  through 
insulators  and  wire  for 
operation  up  to  10KV  at  1.8 
MHz, 

HIGH  RADIATING 
PERFORMANCE 

1.8-30  MHZ  RANGE 
4  to  12  DB  GAIN 

icompmnd  to  a  •  ft  whip) 

9  ft.  long  (2  pes.)  $495.00* 

l«quiiw  *nt*&aa  coupler 
(SC-130  $«tHur  «t  ttnlUd 

SGC,  Inc.,  Box  3526 

Belle vue,  WA  98009  USA 

Tel:  206-746-6310 

Fax:   206-746-6384  | 

tk^flng  cfcaigu  fry  UPS  pnui  luelndtd 

Visa  &t  Master  card  accepted 


NEW  FROM 
THE 
GREAT 
<*,  MOBILE 

>  1      PEAR 


FOLD- A  WAY  TRAILER  HITCH  MOUNT 

FOR  raPl  jOR1-;H  -  MINI  VANS  -  (IffiKOKI-JE  -  BLAZER  -  SURirRRAN  -  RRONCO 
AND  MANY  OlUKRS  WTJH  MR"  IfPQR  FOLD  DOWN  REAR  UOOR 
SUPfiK  STRONG  MOUNT  t-'OHTbXAS  HUG  CATCHER  OK  OTHER  LARGE  HF  ANTENNA 
^S^ANDgiJJUKLY  R>l  JJS  DOWN  TO  ALLOW  DOOR  TO  Hfe  FULLY  OPENED 


Henry  Allen  WB5TYD 
300-LUV-BUG-1  Toll  Free 
903-527-4163  Ffirlnfdi 

GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75135 


OPERATING  POSITION  FOLDED  TO  OPEN  DOOR 

ROLTS  TO  TRAUl-R  limit  OR  TO  STHiL  PLATE  UNDER  RUMPER{NOT  INCLUDH» 


CIRCLE  124  ON  READER  SERVICE  CARD 


T   ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLabs  handheld  TNFIeld™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  mllligauss,  60  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kVm,  €0  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc, 
on  RF/rnicrowave  setting  (50  MHz  to  3  GHz,  .01  to  1 
mW/cm2). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty. 

AlphaLab:  1272  Alameda  AveT  Salt  Lake  City,  UT  04102 
Call  (001)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


CIRCLE  139  ON  READER  SERVICE  CARD 
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RANDOM  OUTFUT  Continued  from 
grammar  and  punctuation  and  use  It.  The 
same  thing  goes  for  a  dictionary,  When  a 
manuscript  crosses  my  desk  with  spelling 
errors  and  errors  in  basic  grammar,  my 
first  thought  is,  "What  etse  did  this  guy 
get  wrong?" 

Any  manuscript  you  submit  should  be 
typed,  double-spaced,  on  standard  bond 
paper  (like  photocopy  paper,  not  that  thin 
so-called  "typing  paper*  you  can  buy  in 
stationery  stores).  It  is  becoming  a  com- 
mon practice  to  include  a  computer  disk 
containing  the  text  file  of  your 
manuscript.  IBM  format  is  still  the  stan- 
dards but  Macintosh  is  becoming  more 
and  more  acceptable  (especially  In  pub- 
lishing). Include  a  copy  of  your  word  pro- 
cessing document  (most  can  be  trans- 
ferred to  whatever  the  publisher  uses), 
and  also  include  a  standard  ASCII  text 
file,  just  to  be  sure. 

It  is  considered  unprofessional  to  sub- 
mit the  same  article  to  more  than  one 
publisher  at  the  same  time.  This  is  called 
"simultaneous  submission"  and  most 
magazines  (including  73)  will  not  even 
consider  a  manuscript  that  is  not  offered 
exclusively  to  them.  If  the  magazine  re- 
jects your  article,  then  you  can  try  again 
somewhere  else,  Make  sure  you  mention 
that  your  article  is  being  offered  "exclu- 
sively to  7&  in  your  cover  letter  (if  you 
don't  know  what  a  cover  letter  is,  buy  a 
book  on  free-lance  writing  and  look  it  up). 

Every  once  in  awhile  we  get  an  arifcle 
where  the  author,  in  trying  to  sound  like  a 
"professional  writer,1*  wifl  say  something 
lfker ".  ,  ,  and  1  can  offer  you  one-time 
worldwide  rights  to  this  fabulous  article 
for  only  $500!"  This  is  an  immediate  tip- 
off  that  this  person  is  not  only  unpur> 
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lished  (no  problem,  many  of  73$  writers 
are  first-time  writers) ,  but  he  is  also  uned- 
ucated (which  is  inexcusable,  when  you 
consider  how  many  books  about  free- 
lance writing  are  available).  Every  maga- 
zine has  standard  policies  regarding  pay 
rates  and  publishing  rights.  73  pays  any- 
where from  $50  for  a  short  filler  to  over 
$200  for  longer,  more  Involved  articles 
(Radio  Fun  pays  a  bit  less,  usual ly  be- 
tween $40  and  $120).  We  buy  first-time 
North  American  and  reprint  rights.  We  do 
not  negotiate  (neither  does  any  other 
magazine  I  know  of).  This  is  the  way  the 
business  works,  and  anyone  who  tries  to 
stipulate  pay  scale  and  publishing  rights 
(at  least  in  this  market)  is  showing  their 
ignorance. 

What  We  Need— What  We  Don't  Need 

73  is  aiways  looking  for  good  con- 
struct ton  articles,  antenna  articles  and  tu- 
torials on  new  or  different  modes.  We 
love  to  get  good  "how  to"  pieces  on  club 
activities,  amateur  radio  PR  and  just 
about  any  other  subject  that  your  fellow 
amateurs  might  benefit  from.  Make  sure 
you  include  several  clear  photographs. 

73  does  not  generally  publish  fiction, 
nostalgia  or  what  are  commonly  referred 
to  as  "human  interest  stories."  Radio  Fun 
does  publish  a  certain  amount  of  human 
interest  stories,  though,  so  it  wouldn't 
hurt  to  send  one  in. 

I  hope  I've  answered  some  of  your 
questions.  Even  more,  I  hope  I  have 
prompted  a  few  of  you  to  take  the  plunge 
and  try  writing  for  us.  You  won't  get  rich, 
but  I  can  teil  you  that  there's  nothing  like 
the  thrill  of  seeing  your  name  in  print  the 
first  time. 


Ham  help 


Number  31  on  your  Feedback  card 


We  are  happy  to  provide  Ham  Help 
listings  free  on  a  space  available  ba- 
sis. To  make  our  job  easier  and  to  en* 
sure  that  your  listing  Is  correct,  please 
type  or  print  your  request  dearly  dou- 
ble spaced,  on  a  full  8  1/2*  x  11"  sheet 
of  paper.  You  may  also  upload  a  fisting 
as  E-mail  to  Sysop  to  the  73  BBS 
Special  Events  Message  Area,  #11. 
(2400  baud,  8  data  bits,  no  parity,  1 
stop  bit.)  Tel.  {603}  924-9343.  Please 
indicate  if  it  is  for  publication.  Use  up- 
per- and  tower-case  letters  where  ap- 
propriate. Also,  print  numbers  careful- 
ly— a  1,  for  example,  can  be  misread 
as  the  fetters  t  or  it  or  even  the  number 
7.  Specfftcafty  mention  that  your  mes- 
sage is  for  the  Ham  Help  Column. 
Piease  remember  to  acknowledge  re- 
sponses to  your  requests.  Thank  you 
for  your  cooperation. 

WANTED:  Service  Manual  for 
Regency  Scanner  Model  ACTT16K. 
Usfe  T  Htnes  K2QLA,  11  Meadow 
Dr.,  Homer  NY  13077-1214. 

Service  information  wanted  for: 
CONAIR  Model  452  synthesized 
transceiver;  SILTRONEX  Model  90 


Your  Bulletin  Board 


VFO;  SAILOR  Model  RT144  Marine 
transceiver  I  will  pay  copy  and  ship- 
ping charges.  Errol  May,  P.O.  Box 
362,  Buffalo  NY  14207-0362. 

I  need  replacement  or  repair  for 
the  modulation  transfomer  Heath  Kit 
Apache  transmitter  TX-1,  part  #51- 
34  or  equal.  Please  advise.  Ben 
Geifand,  81  Macy  Rd.f  Briarciift 
Manor  NY  10510, 

I  just  purchased  a  brand  new  10 
watt  Motorola  speaker  Model  SSN 
20O5B,  No  instruction  sheets  came 
with  it.  The  pin-out  info  sent  to  me 
by  Motorola  hasn't  been  much  help. 
No  matter  which  wire  I  feed  to  my 
audio,  I  still  can't  get  anything  out  of 
that  speaker  Does  anyone  out  there 
know  of  a  simple  hook-up  to  make 
use  ot  the  internal  amplifier?  N.B. 
Sadorian  N6WGX,  500  Via  Vaf 
Verde,  Montebeiio  CA  90640. 

NEEDED:  Manuals,  schematics, 
anything  for  Ham  marl  und  HQl2Qy 
HQ129  receiver,  and  HaJlicrafters  S- 
38C  receiver.  Thanks.  Robin  Okeliy, 
39400  Howard  Rd.,  Marcofa  OH 
97454,(503)933-2217. 


sfi*  ttf& 


ONLY  ISO! 


Have  your  own  repeater  or  link  system! 

Easy  repealer  sciup  whlwul  mpi(iFlc:iltonit>  your  radio  gear;  simply 

plu£  in  and  go!  E*Jcal  for  emergency  or  rmruplc^rnohile  repealers! 
The  BRI^  wortsi  wilh  ANY  receiver  fnr  seamier!  jjwJ  ANY  iriuiK- 
13]  ill  hi*.  Super  JurusiLivc  VOX  operation  makes  setup  c.|  u  t  u  k . 
Include*  Ham:  and  timeout  timers.  Passive  audit]  mfertauc  fort  lean 
audio.  Only  J. 5"  x  3.5"  x  I  .S"  and  L-taiici;  ul'  1 1  VDC  or  9  V  buttery 
p(iwtrfpJeaS£SpCCtr>  wfogi)  ordering  1.  ORDER  BRI-2  J50- 

For   bi- direction*!     inks   ntdti   our  BHt-  3  -DUAL,  mod* I   wllieJl   eonl&in*  l*^t  0\ 
the  ibovt  hi  tun.  hoi    OKEl£ft    PFM-?-bUAL  **5 

Tli*   QRI'I-KD   line   &   butlt   in    "tfaftnta   ba«"    niLerfacK   id   yo/.i   inn   link,   j/our 
ripitWt     -iLti    either    Trr^uinfici    or    Tip* alert     gLnijri*    and    I4ty     to    iiw 

ORDER    Bftl-J-EIB  SftJ 

MANY  MORE  PRODUCTS,  CALL/U  KITE   FOR  INFO! 
ELECTRON   PROCESSING,   INC  ffi1fit    jjr.    -injn 

PO.   BOX  63       CEDAR,  Ml  4^2]  t°1DJ    *«-'Ui« 

M«u*  odd  ti  ihip/li..idl  U$,  IB  EJiniidi.AK.r1l  MC.NY  add  inln  la*  ill* 


The  .Best  Value 


3> 


MAX 


System 


Ground  Plane  25.95 
3  Element  Quad  39.95 
5  Element  Quad    59,95 


Antennas 


1-800-487-7539    ORDERS 
Master  Card  &  VISA  Accepted 


508-281 -66S2       ENFO 
508-768-7486       FAX 


US  Shipping  £4.00 
MA  add  5% 


$ 


BEST  PRICES  ON 

PC   PARTS 


$ 


COMPLETE  LINE  OF  COMPONENTS 

MOTHER  BOARDS  HARD  DRIVES 


386SX-25 

^Uy 

IDE  106  Mb 

$289 

386DX-40 

$259 

IDE  130  Mb 

$329 

4S6DLC-33 

$499 

IDE  213  Mb 

$429 

1.2  Fdd 

$57 

1.44  Fdd 

$52 

250  Mb  tape  back  up  hit  $249 

CALL  FOR   OTHER   PRICES 

COMPUTERS  &  ELECTRONICS 
2895  Pontiac  Lk.  Rd, 

Waterford,   MI  48328 

1-800-497-9735 


Send  Orders  To:   Cellular  Security  Group 

4  Gerring  Road 
Gloucester,  MA  01930 


Chassis  Kits 

Cabinet  Kite 

Assembled  Cabinets 

Slope  Box  Kits 

UHF&VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byers  K3IWK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717-292-4901 

Between  6PM  and  9&QPM  EST.  Eves. 
"Distributors hi p  Available" 
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ITECH 

IGOM  Service  Specialist 

1 7  years  experience  with  ICOM 
will  service  most  ICOM  models 

NO  MINIMUM  LABOR  CHARGE! 

MODS  PERFORMED!  FAST  TURNAROUND! 

Also  service  KDK  and  some  kenwood  (call  first) 

ITECH 

Lewisville  West  Center 

71  OS.  I-35E.  Suite  115 

Lewisville,  TX  75067 

NW  corner  of  1-35E  &  Fox  Av. 

Phone:  214-219-1490  Fax:  214-21 9-1 6S7 

Fred  Palmer  WA5WZD       Bea  Palmer  WB5QCY 

ITECH  also  buys  inoperative  ICOM  &  KDK  ham, 

business,  marine  or  aviation  radios. 


CIRCLE  222  ON  READER  SERVECECARD 


RK-Q 
Software 


-Ouest 

Sokiikrw 


CIRCLE  295  ON  READER  SERVICE  CARD 


S"     A  Ajfc  j'      MS-DOS  hard  disk  systems 

Fantastic  12  Program  Collection 

P  Lan-LInk  sensational  packet  program  Hf  vi  vera  2.0 

□  LOG-EQF  stick  M£  w  logger  wrth  Kenwood  rig  control 
U  GeoClock  superb  gray  line  program-  NEW  vera  4.5 

□  BANDAJD  II I  terrific  propagation  forecaster  &  more 

□  Hypertog  great  logger  wi!h  Cluster  &  rig  support 

□  PC-TRACK  full  color  graph! ids  satellitefascar  tracker 
UCT  v$,14  best  known  contest  fogger  Outstanding! 
□MAPPER  comprehensive  DX  propagation  forecaster 
fJHAMGLOCKget  local  time  around  the  wold  instantly 
USuperMorse  (earn  or  improve  CW  skills  -  Entllitt 
□PACKETS  super  MM  packet  program  from  Australia 
□RF  TOOLBOX  easy  menu  driven  amateur  calculator 

TO  ORDER:  Send  check  or  money  order,  specify  5%  or 

3Vj  disks.  Foreign  orders  add  $5  shipping.  Vis a/MC  OK 
Texas  residents  add  $1,61  tax  -  Full  30  Day  Warranty 

P.O.Box  92877  -  Southlake,  IX.  -  76092 

81 7-421  ^0560 

Writ*  tr  Call  fir  ur  fm  itftirirt  ettilu 

CIRCLE  46  ON  READER  SERVICE  CARD 
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"The  beginner's  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  is  packed  Ml  of 
information  to  help  you  gel  more  fun 
out  of  amateur  radio.  Basic  "how-to"  articles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  Well  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  You*H  find  it  all*  and  more,  in  the  pages  of  Radio  Fun. 

Don't  wait  another  minute*  Subscribe  today  for  only  $12.97  for  one 
year.  That's  12  issues  of  the  only  ham  radio  magazine  thai  is  geared 
especially  for  the  newcomer,  or  any  ham  who  wants  to  get  more  fiin  and 
excitement  out  of  amateur  radio— Radio  Fun ! 


12  issues  for  only  $12.97 
1-800-257-2346 


r 

I 


OYES!  Sign  me  up  right  now 


1 2  issues  of  Radio  Fun    I 
for  $12.97. 


NAME 


CALL 


ADDRESS 


CITY 


Check 


STATE 


ZIP 


MC 


Visa 


I 

I 


CARD  j? 

Class  License 


Year  licensed 


EXPIRES 

73  Subscriber 


QST  subscriber 


CQ  Subscriber 


MaiJto:  Radio  Funt  P.O*  Box  4926,  Manchester,  NH03108 
|       [Or call  800-257-2346  (in  NH  call  625-1 163),  FAX:  603-669-2835] 

Canada  arid  57  (X)  plus  .7(1  QST   Foreign  add  Si 2, 00  surface.  S36.00  airmail  Newsstand  Ra(e  SIS  00.  Basic 
I      Subscription  Rate  $14  97  05N    I 
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Never  Say  Die 

Continued  from  page  4 

product,  it's  almost  enough  to  make  me 
wonder. 

What  To  Do 

This  New  Hampshire  Economic  De- 
velopment Commission  thing  has  been 
fun  as  well  as  frustrating,  It's  gotten  me  to 
read  dozens  of  books,  participate  In 
dozens  of  conferences  and  subcommit- 
tee meetings,  hear  testimony  from  edu- 
cational and  financial  expert s,  and  work 
with  some  outstanding  New  Hampshire 
businessmen. 

When  I  discovered  that  the  Commis- 
sion was  being  controlled  by  politicians 
and  was  going  lo  be  prevented  from  any 
possible  success,  I  started  sending  the 
other  Commission  members  reports  on 
what  \  was  discovering.  3  came  up  with 
creative  proposals  for  solving  our  major 
state  problems.  I  made  proposals  for  cut- 
ling  crime  by  about  80%,  the  cost  of  gov- 
ernment by  50%  within  five  years,  educa- 
tion by  3Q%  (with  a  far  better  educational 
result),  eliminating  welfare  costs,  creating 
thousands  of  new  jobs,  and  so  on.  These 
reports  were  published  in  my  book,  We 
the  People  Declare  War  on  Our  Lousy 
Government. 

Since  publishing  the  book  I've  been 
continuing  my  reports  to  the  Commission, 
with  creative  approaches  to  cutting  health 
care  costs,  going  into  more  detail  on  edu- 
cational changes,  and  many  other  ideas. 
These  are  being  published  two  or  three 
times  a  month  as  What  To  Dor  with  six 
having  been  published  as  of  this  writing. 
If  you're  interested  in  this  series  they're 
available  by  subscription  for  $10  a  dozen. 
They're  worth  a  hundred  times  that. 

Of  course  the  chances  are  that  you 
really  aren't  interested  in  solutions  to  un- 
employment, crime,  health  care,  our  edu- 
cational mess,  our  crooked  Congress, 
the  deficit,  welfare,  and  so  on.  Not  even 
interested  in  being  able  to  talk  about 
these  things  on  the  air  since  that  might 
interrupt  your  memorized  spiel.  So  I  don't 
suppose  you'll  want  to  get  the  book  or 
the  newsletter.  The  book  is  $10  from  Un- 
cle Wayne's,  plus  S3  S/H  per  order.  You 
can  save  money  by  getting  a  20  wpm 
practice  tape  at  the  same  time.  And 
maybe  a  handbook,  Something  to  read 
on  those  long  February  nights  after  the 
DX  bands  nave  died  out, 

Magnetic  Fields  . . .  Again 

An  article  in  another  ham  rag  pooh- 
poohed  tbe  dangers  of  being  exposed  to 
60  Hertz  magnetic  fields,  citing  the  IEEE 
as  a  source  of  the  pooh.  Just  in  case  you 
have  any  question  about  magnetic  fields 
causing  your  body  harm,  you  should  look 
up  the  new  article  by  Paul  Brodeur  in  the 
Dec.  7,  1992,  issue  of  The  New  Yorker 
and  see  what's  going  on. 

Paul's  persistence  broke  the  lid  off  the 
damage  asbestos  in  schools  was  doing 
to  our  children,  despite  the  insistence  of 
scientists  paid  by  the  asbestos  industry 
that  there  was  no  danger.  He  was  op- 
posed by  a  similar  pattern  of  paid-off  sci- 
entists when  he  blew  the  whistle  on  the 
Love  Canal  mess.  Now  it's  the  might  of 
the  electric  power  industry,  which  is  faced 


with  who  knows  how  many  billions  of  dol- 
lars in  litigation  over  the  deaths  it  has 
knowingly  caused,  plus  the  costs  of  mak- 
ing our  homes,  schools,  and  work  places 
safe.  This  will  easily  dwarf  the  savings 
and  loan  costs,  so  one  can  understand 
why  the  utilities  are  fighting  such  a  des- 
perate battle, 

The  government  has  been  one  of  the 
big  bad  guys  in  all  this  , . ,  in  the  nam©  of 
not  causing  panic.  What  would  happen  if 
Americans  suddenly  became  aware  that 
nearby  power  lines,  pole  transformers, 
and  even  their  electric  blankets  are  killing 
or  damaging  their  children,  causing  mis- 
carriages, and  hastening  their  own 
deaths?  Paul  picked  one  particular  Cali- 
fornia school  for  his  article.  The  wonder 
to  me  is  that,  considering  the  evidence  of 
such  a  high  incidence  of  cancers  and  tu- 
mors in  teachers  working  on  the  side  of 
the  school  near  the  high  tension  lines, 
Paul  was  able  to  be  so  patient  in  report- 
ing the  government  and  power  company 
cover-up. 

The  Dec,  14,  1992,  issue  of  U.S. 
News  (p.  94)  added  an  even  darker  side 
to  all  this  with  a  report  on  the  effects  to 
men's  sperm  when  they  drink  alcohol, 
smoke  cigarettes,  or  take  other  drugs.  It's 
turning  out,  according  to  a  March  of 
Dimes  research  report,  that  these  all 
have  a  profound  influence  on  the  result- 
ing child.  I've  been  writing  about  the  im- 
pact of  drugs  and  emotional  problems  on 
children  in  the  prenatal  period,  Now  Tm 
going  to  have  to  go  back  one  more  step 
and  include  preconception  Influences  on 
a  child's  life. 

If  drugs  and  other  shocks  to  the  sys- 
tem during  the  preconception  or  prenatal 
periods  can  cause  miscarriages,  is  there 
any  question  thai  when  slightly  less  dam- 
age is  done  we're  likely  to  have  children 
with  damaged  DNA  lo  try  and  raise  and 
educale? 

One  of  the  shocks  to  every  cell  in  our 
bodies  is  our  exposure  to  power-fine 
magnetic  fields.  These  fields  are  affecting 
us  .  . .  including  men's  sperm  and  wom- 
en's eggs.  They're  affecting  children  per- 
manently in  the  prenatal  months.  Later 
on  they're  gradually  wounding  or  killing 
our  children  . . .  and  us. 

I've  been  writing  about  this  for  several 
years.  Have  you  been  shrugging  me  off 
or  have  you  gone  out  and  bought  a  milli- 
gauss  meter  and  swept  your  home  for 
dangerous  fields?  How  about  your  work 
place?  I've  recommended  that  ham 
clubs,  as  a  public  service,  buy  meters 
and  offer  to  sweep  looat  homes  and  of- 
fices. I  haven't  yet  seen  one  single  exam- 
ple of  a  club  doing  this  reported  in  a  club 
newsletter. 

Here  we  are,  an  almost  unknown  hob- 
by  . . .  one  desperately  in  need  of  PR  . , , 
and  we're  going  to  lengths  to  hasten  our 
own  death  as  a  hobby  by  avoiding  PR. 
I've  mentioned  lecturing  to  college  class- 
es on  entrepreneurialism  and  finding  that 
maybe  two  or  three  percent  of  the  kids 
have  ever  even  heard  of  amateur  radio! 
Then  there  are  the  reports  of  police  stop^ 
ping  mobile  hams  and  not  even  knowing 
about  the  hobby.  How  much  is  it  going  to 
take  to  gel  ham  clubs  to  start  being  re- 
sponsible? 

Have  you  already  forgotten  how  the 


ARRL  refused  to  cooperate  with  a  re- 
searcher checking  into  ham  deaths  by 
cancer  to  see  if  our  proximity  to  magnetic 
fields  might  be  hurting  us?  He  found  that 
hams  were  dying  at  double  the  average 
rate.  Did  you  read  that  in  OS77  Well,  it's 
no  wonder  if  your  ham  shack  is  anything 
like  mine.  My  main  rig  was  okayf  but  my 
amplifier  was  radiating  a  death -dealing 
magnetic  field.  If  a  few  ham  widows  start- 
ed suing  amplifier  manufacturers  we 
might  see  them  at  least  suggesting  that 
their  amplifiers  be  positioned  several  feet 
from  the  operating  position.  A  few  hun- 
dred million  dollars  in  lawsuits  might  get 
their  attention, 

In  the  meanwhile,  were  sitting  there 
being  gradually  and  silently  destroyed  by 
the  radiation  around  us,  Worse,  we're 
passing  on  this  damage  to  our  children  in 
the  form  of  damaged  sperm. 

Our  amplifiers  are  particularly  nasty 
death-dealers  because  not  only  are  they 
radiating  strong  magnetic  fields,  but 
these  fields  are  varying  as  we  key  our 
rigs  or  as  we  talk  on  sideband.  The 
deaths  near  power  switching  stations  and 
to  power  company  workers  has  shown 
that  transients  are  even  more  destructive 
to  our  celts  than  steady  fields.  You  may 
have  read  the  recent  reports  on  facial 
cancers  and  their  connection  to  electric 
razor  use* 

The  power  companies  know  what's 
going  on.  The  asbestos  industry  knew  for 
years  what  their  product  was  doing  to 
people.  The  cigarette  industry  has  known 
for  decades  what  their  product  has  been 
doing,  yet  they're  still  publicly  denying 
there's  any  proven  relationship  between 
cigarette  smoking  and  death.  Just  coinci- 
dence. If  the  coincidence  of  death  hits 
youf  will  your  widow  blame  the  manufac- 
turer of  your  linear  and  go  after  them? 

When  the  coincidence  of  a  defective 
child  hitsf  will  the  family  go  after  the  man- 
ufacturer of  their  electric  blanket?  Or  the 
power  company  for  putting  that  distribu- 
tion transformer  just  outside  their  home? 
Or  if  it's  a  ham's  child  who's  been 
harmed,  will  an  amplifier  company  be 
asked  to  pay? 

It's  easy  to  recognize  miscarriages 
and  leukemia.  It's  easy  lo  recognize  brain 
cancer  and  other  major  reactions  to  mag- 
netic fields.  But  what  about  the  less  than 
death-dealing  changes  all  these  carcino- 
gens are  causing?  What  about  less  obvi- 
ous illnesses,  personality  problems, 
learning  disabilities,  dyslexia,  and  so  on? 
There's  no  reason  not  to  expect  a  whole 
array  of  abnormalftiesto  result. 

One  of  the  leading  research  scientists 
in  this  field  is  Bill  Adey  K6UI.  I've  put  a 
long  list  of  the  research  papers  he's  au- 
thored or  recommended  on  the  73  BBS. 
His  research  on  the  effects  of  distressing- 
ly low  levels  of  magnetic  fields  on  cellular 
growth  leaves  no  room  for  doubt  that 
these  fields  are  far  more  destructive  than 
people  ever  imagined. 

We  know  that  every  living  cell  lives 
and  communicates  via  minute  electric 
currents.  We  also  know  that  when  we 
put  any  kind  of  a  conductor  into  a  mag- 
netic field  it  generates  a  voltage  in  the 
conductor.  So  why  should  we  be  even 
sitghtly  surprised  when  we  find  that 
our  body's  cells  are  being  screwed  up 


by  stray  magnetic  fields  .  .  .  some  of 
them  of  relatively  enormous  intensity.  We 
should  be  surprised  if  this  didn't  mess 
things  up. 

What  do  you  do  about  all  this?  (1)  Get 
informed.  Read  the  Brodeur  article.  Get 
the  book  Electromagnetic  Man  by  Cyril 
Smith,  St.  Martins  Press  1989,  344p,  and 
also  Warning:  The  Electricity  Around  You 
May  Be  Hazardous  to  Your  Health  by 
Ellen  Sugarman,  Simon  &  Schuster  Fire- 
side 1992,  238pt  $11.  (2)  Get  or  build  a 
milfigauss  meter  ...or  get  your  club  to 
buy  one.  (3)  Go  on  your  local  talk  radio 
programs  and  get  the  word  out,  offering  a 
club  service  to  check  on  magnetic  fields 
in  homes,  work  places  and  particularly 
schools  near  high  tension  power  lines. 
(4)  Let  me  know  what  successes  (or  fail- 
ures) you've  had.  (5)  Get  coverage  In 
your  local  newspapers,  showing  this  as  a 
public  service  by  your  ham  club.  (6)  Meet 
with  your  local  school  principal  and  ar- 
range to  talk  with  the  kids  about  magnetic 
field  dangers  . . ,  and  please  don't  forget 
to  put  in  a  big  plug  for  amateur  radio.  It's 
a  safe  hobby  as  long  as  you  keep  the  RF 
in  the  shack  down  and  your  death-deal- 
ing linear  amplifier  several  feet  from 
where  you  operate. 

Money  Talks  . . .  Again 

In  case  you  haven't  been  keeping  up 
with  the  magnetic  field  situation,  you 
mighl  like  to  know  that  the  Environmental 
Protection  Agency  (EPA)  had  a  report 
ready  to  release  citing  electromagnetic 
fields  as  a  probable  carcinogen.  This  as- 
pect of  the  report  was  blocked  by  the 
Bush  White  House  Office  of  Science  and 
Technology  Policy  on  the  basis  that  it 
"would  alarm  the  public," 

On  September  30,  1992,  Sweden's 
National  Board  for  Industrial  and  Techni- 
cal Development  said  they  would  be  act- 
ing on  the  assumption  that  there  is  a  con- 
nection between  exposure  to  power  fre- 
quency magnetic  fields  and  cancer,  in 
particular  childhood  cancer.  This  was  the 
result  of  a  five-year  research  program, 
following  over  400,000  people,  which 
showed  a  clear  relationship  between 
magnetic  fields  and  childhood  leukemia, 
They  found  that  children  exposed  to 
more  than  one  miiligauss  had  twice  the 
risk  of  leukemia.  At  two  miiligauss  it  went 
to  three  times  the  risk.  Men  exposed  to 
2.9  miiligauss  had  three  times  the 
leukemia  of  those  exposed  to  less  than 
1.6  miiligauss. 

So  how  about  TV  and  computer  termi- 
nals? In  Helsinki  the  Institute  of  Occupa- 
tional Health  found  thai  women  exposed 
to  three  miiligauss  suffered  miscarriages 
at  three -and-a-half  times  the  rate  of  those 
exposed  to  one  miiligauss  .  .  .a  result 
quite  similar  to  the  Swedish  leukemia 
rate.  The  University  of  Adelaide's  Depart- 
ment of  Community  Medicine  found 
women  working  with  computer  monitors 
developing  brain  tumors  at  nearly  five 
times  the  expected  rate.  There's  also 
good  reason  to  suspect  that  much  of  the 
elevated  incidence  of  breast  cancer  may 
be  VDT  related*  though  I  know  of  no 
study  having  yet  been  done  to  find  out 
about  that. 

Will  all  this  be  enough  to  get  the  White 
House  to  back  off?  Will  it  force  the  elec- 
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trie  industry  to  at  least  stop  trying  to 
stonewall  the  problem?  In  the  meantime, 
thousands  of  kids  are  dying  of  cancer 
and  probably  tens  of  thousands  of  adults. 
Worse,  we  haven't  even  a  clue  as  yel  as 
to  what  celtular  damage  these  fields  are 
causing.  We  only  count  the  dead,  not  the 
wounded.  As  fve  pointed  out  before,  we 
have  no  reason  whatever  to  expect  that 
children  born  of  mothers  exposed  to 
these  magnetic  fields  are  going  to  be  oth- 
er than  genetically  damaged  .  .  .it's  just 
that  the  damage  wasn't  serious  enough 
to  cause  a  miscarriage. 

All  of  which  brings  us  to  your  home 
and  your  ham  shack.  If  you  have  a  pole 
transformer  near  your  house,  it's  time  to 
either  get  it  moved  or  move  your  family. 
Check  it  out  weth  a  gaussmeler  and  make 
sure  you're  living  in  an  under-one-milli- 
gauss  field.  Gauss  out  your  shack,  too. 
You're  certainly  going  to  have  to  move 
your  linear  several  feet  from  your  operat- 
ing position,  even  If  il's  a  nuisance  to 
have  to  get  up  to  tune  it.  And  if  your  chil- 
dren are  going  to  schools  which  are  near 
high  tension  jines  it's  time  for  them  to 
change  schools. 

En  case  you  missed  il,  not  only  are 
these  fields  damaging  your  body,  they're 
even  damaging  your  sperm  .  .  .  which 
means  that  you  have  a  good  chance  of 
permanently  damaging  your  children's 
lives  even  before  they're  conceived.  Of 
course  cigarettes,  alcohol  and  other 
drugs  also  affect  your  sperm  and  your 
wife's  eggs  before  conception,  or  have 
you  missed  the  recent  March  of  Dimes 
research  report? 


What  about  HTs?  We  donl  know  yet, 
but  there  are  some  good  reasons  to  be- 
lieve that  the  use  of  subaudible  tones 
may  damage  brain  cells.  Research  has 
shown  that  our  cells  are  able  to  detect 
HFr  VHF,  UHF  and  microwave  energiesr 
but  it  may  be  the  demodulated  compo- 
nents which  cause  damage. 

What  does  it  take  to  generate  one  mil- 
ligauss?  Well,  I  measure  1  mG  at  30' 
from  my  laser  printer  and  2  mG  at  18";  J 
haven't  used  my  laptop  PowerBook  Mac 
in  my  lap  since  measuring  25  mG  leaking 
out  the  bottom.  There's  about  5  mG  by 
the  keys,  and  less  than  1  mG  at  3M  in 
front  of  it.  My  electric  blanket  measures 
150  mG  - .  i  a  death  trap. 

Hetp  Wanted 

Whoo,  are  we  shorthanded!  With  both 
73  and  Radio  Fun  growing,  we  need 
help.  And  thafs  not  to  even  mention  a 
couple  dozen  other  projects  we're  all 
working  on  .  .  .  like  a  "Wayne  Green's 
World1'  TV  series  which  will  be  promoting 
amateur  radio,  my  book  and  music;  a 
new  series  of  amateur  radio  books;  new 
publications  in  the  vacation,  video,  and 
educational  industries,  and  so  on. 

I'd  like  to  find  a  couple  hams  with  ex- 
perience in  newer  communications 
modes  .  .  .  like  packet t  RTTY,  and  re- 
peaters. An  ability  to  read  and  write  is 
critical,  as  is  the  ability  to  meet  deadlines 
and  have  at  least  an  outward  appearance 
of  being  a  human  being.  An  Extra  class 
license  will  be  acceptable  only  if  you 
cheated  on  the  code  test,  otherwise  we'll 
have  to  administer  some  tests  to  mea- 


sure the  extent  of  the  inevitable  brain 
damage  which  results  from  CW  use  ...  a 
semi -vegetative  state  known  as  Morse- 
Cauliflower  Brain  (MCB)T  This  can  be  de- 
tected by  (a)  a  loss  of  a  sense  of  humor; 
(b)  a  hating  of  73;  (c)  a  totally  without  fac- 
tual basis  conviction  that  not  everything  I 
write  is  true. 

If  you're  interested  in  living  in  New 
Hampshire,  where  we  have  the  highest 
quality-oMiving  index  of  all  50  states; 
where  we  have  vacationers  driving  for 
hundreds  of  miles  to  enjoy  our  state  four 
seasons  of  the  year,  let  me  hear  from 
you.  Let  me  know  what  you'd  tike  to  do 
and  what  you've  done  so  far  that  would 
encourage  me  to  think  you  might  be  able 
to  actually  do  what  you  propose.  What 
have  you  accomplished  in  life  so  far? 
What  have  you  to  show?  Noh  I'm  not  in- 
terested in  the  usual  baloney  resumes.  I 
want  some  proof  that  you  can  write  . . « 
that  you  have  a  sense  of  humor . ,  .  and 
that  you  have  initiative.  And  whafs  the 
big  reward,  if  you  win?  A  whole  lot  of 
work  .  . .  work  you'll  love.  Naturally  this  Is 
made  up  for  by  a  generous  pay  schedule 
. . .  not!  You  and  your  family  won't  starve, 
but  keep  in  mind  that  two  of  our  staff  had 
to  sell  their  yachts  recently.  But  isn't  it  a 
whole  lot  better  to  be  doing  something 
you  really  enjoy  ralher  than  that  miser- 
able ugh  Job  you've  been  wasting  your 
life  on  so  far?  I  know  that  once  I  got 
snookered  into  amateur  radio  publishing  I 
was  a  goner  for  life. 

The  Great  Twins  Fallacy 

Yes,  I  know  you  have  absolutely  no  in- 


terest in  this,  but  who  else  am  I  going  to 
tell?  This  has  to  do  with  all  this  baJoney 
youVe  been  reading  . , .  which  makes  the 
perhaps  over-generous  assumption  that 
you  have  been  reading  .  .  .  about  what 
scientists  have  learned  about  genetics  by 
studying  identical  twins  separated  at 
birth. 

The  results  of  the  stjdies  have  been 
amazing.  Twins  turn  out  to  often  smoke 
the  same  cigarette  brand,  be  married  to 
wives  with  the  same  names,  name  their 
children  the  same  names,  and  so  on. 
Golly,  how  astounding  that  all  this  is 
genetic. 

Even  the  gays  have  been  cheering  at 
studies  which  show  that  about  50%  oF 
identical  twins  are  both  gay  when  one  is. 
Genetics  at  work,  obviously. 

Maybe,  Maybe  not,  I  think  we  may  be 
able  to  rufe  out  a  lot  of  the  coincidences 
between  twins  if  we  start  investigating  the 
possibility  that  Ihere  is  some  sort  of  com- 
pletely unconscious  communications  be- 
tween twins.  That  isn't  too  difficult  a  con- 
cept to  consider,  is  it?  Since  there  are 
millions  of  people  who've  experienced 
some  kind  of  ESP  communications,  we 
know  that  there  are  times  when  this  hap- 
pens. We  haven't  had  much  luck  in  re- 
peating it  on  demand.  Scientists  are 
very  unhappy  with  no  n- rep  eatable  ex- 
periments. Most  of  'em  refuse  to  accept 
anything  non-repeatabie  as  even  being 
possible, 

Having  personally  experienced  such 
communications  where  there  was  not  even 
the  remotest  possibility  for  it  to  be  a  coinci- 
dence, I  know  it's  possible.  We  just  have  to 
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learn  more  about  it . . .  and  refusing  to  in- 
vestigate the  phenomenon  because  some 
scientists  believe  it's  Impossible  isn't  a  very 
good  scientific  approach. 

Anyway,  the  next  time  you  read  a  report 
on  how  amazingly  similar  twins  separated 
at  birth  are,  forget  the  genetic  implications. 
Sure,  there  may  be  some,  but  they  aren't 
going  to  be  fsoiated  this  way 

We  do  need  to  see  if  we  can  find  out 
how  people  can  communicate  on  a  subcon- 
scious level.  Jf  we  can  make  this  repeatabte 
we  may  be  aisle  to  start  sending  QSL  cards 
10  confem  menial  communications.  Atas.  al 
the  pace  we're  moving  now  in  our  research 
on  the  mind  mi  be  another  50  years  before 
we  learn  enough  to  harness  its  incredible 
power.  Maybe  a  hundred. 

Music,  Music,  Music 

A  note  from  Rob  AA63N  claims  that  not 
all  hams  are  nerds  with  no  interests  but 
ham  radio,  and  henceforth  I  should  tel  you 
about  my  new  music  magazine.  Now.  white 
I  doubt  that  Rob  has  one  scintilla  of  evi- 
dence to  back  up  his  obviously  ill-consid- 
ered daim.  on  the  mere  wttdest  chance  that 
somewhere  out  there,  despite  the  dictates 
of  reason,  some  oJ  you  might  be  Interested 
in  music.  II  let!  you  about  one  of  my  new 
projects. 

Yes.  1  know,  we  a//  like  music.  But 
there's  a  whale  of  a  difference  between 
liking  music  and  actually  buying  records 
. . .  they're  CDs  these  days  When  I  was  a 
kid  [  liked  music.  I  even  bought  a  12*  RCA 
Red  Seal  78  record  of  Strauss'  Tales  of 
the  Vienna  Woods  and  his  Slue  Danube 
Waltz  when  I  was  12.  to  play  on  the  fam- 


ily wind  up  Victrola. 

I  didn't  gel  involved  seriously  in  buying 
records  until  they  threw  us  off  the  air  when 
WWII  started.  Unable  to  ham.  I  turned 
lo  music  and  building  hi-fi  systems.  In 
the  1950s,  In  addition  to  helping  pioneer 
RTTYt  I  manufactured  a  new  kind  of  loud- 
speaker which  did  very  welL  Alas,  my 
RTTY  interest  sucked  me  into  ham  pub- 
lishing. 

When  the  compact  o5sc  came  along  in 
1982  I  started  a  magazine  to  help  speed  its 
acceptance.  It  eventually  became  the  coun- 
try's leading  music  magazine.  Since  I  enjoy 
starling  new  puoScaUons  more  than  running 
mature  ones,  I  sold  CD  Review  last  year 
and  started  a  new  music  magazine  If 
you're  into  buying  music  you'll  enjoy,  it 
since  we  mercJtessty  review  over  200  CDs 
each  month.  1  know  you'll  find  this  hard  to 
believe,  but  we  don't  take  ourselves  seri- 
ously 11  s  kinda  like  Mad 

The  reader  uproar  over  my  editorials 
disappearing  from  CD  Review  got  us  to 
capitalize  on  this  in  our  Secret  Guide  To 
Music,  Our  readership  has  turned  out  to  be 
a  bunch  of  men  (95%)  who  buy  7.6  CDs  a 
month,  average  age  of  41,  average 
557,000  income,  68%  like  classical  music, 
and  so  on.  If  you'd  fike  to  see  a  copy  drop 
me  a  line.  You've  been  wanting  to  write 
anyway  to  tefl  me  how  you  don't  always 
agree  with  my  73  editorials,  so  this  is  a 
good  excuse.  My  Guide  editorials  are 
shorter. 

The  same  basic  drive  that  keeps  me 
publishing  73,  a  genetic  defect  which  forces 
me  Lo  try  and  get  others  to  share  things  I 
enjoy,  is  at  work  in  my  pushing  people  lo 


enjoy  music.  So  I  urge  my  readers  to  try 
classical  music,  ragtime,  theater  organ,  and 
so  on,  Like  a  good  book,  a  recording  Is 
something  you  can  enjoy  for  the  rest  ot 
your  lite. 

To  help  make  it  easy  lor  my  readers  to 
find  interesting  music,  IVe  a  mail  order 
service.  Par's  I  know,  ifs  the  only  place  any 
one  can  buy  CDs  and  return  them  if  Ihey 
don't  like  them  for  a  measily  S1  restock- 
ing charge  Love  it  or  return  it.  And  I've 
been  turning  out  samplers  to  help  people 
discover  music  they  might  otherwise  have 
missed.  We've  produced  nearly  a  hundred 
samplers  so  far  and  they're  all  totally, 
completely  100%  free  .  .  .  except  feu  an 
insignificant,  hardly  worth  mentioning, 
S3.89  S/H. 

In  A  Rut? 

I'm  not  sure  why  so  many  people  gel  in- 
to ruts.  I  had  a  great  time  working  DX.  but 
after  300  countries  confirmed  I  lost  interest. 
l+d  done  that.  I  had  a  bail  with  RTTY  for 
several  years . .  then  I'd  done  mat.  DXpe- 
ditions  were  fabulous  fun.  I  won't  forget  one 
minute  Of  any  of  'em.  But  I've  done  that,  it 
was  exciling  working  seven  states  on  10 
GHz,  now  mat's  done.  I  loved  contests  and 
won  certificates  for  DXing,  Sweepstakes. 
and  VHR  Done,  OSCAR  was  a  challenge 
and  great  fun.  I  had  one  ot  Ihe  early  re- 
peaters back  in  1969.  Then  there  was  Navy 
MARS.  It  was  enormous  fun  pioneering 
NBFM,  SSB  and  slow-scan.  So  I  keep  urg- 
ing you  to  try  new  things  . .  to  find  new  ex- 
citement In  our  hobby,  as  I  have,  I  tried 
aeronautical  mobile  in  my  own  plane  * » . 
fun.  I've  been  hot  air  ballooning  with  my  HT 


and  used  il  white  skiing  the  slopes.  If  some- 
one comes  up  with  something  new  to  do  in 
amateur  radio  111  probably  hop  aboard. 

Then  I  talk  to  hams  who  have  been  ex- 
changing signal  re  pons  and  handles  tor  20 
years  or  so  and  have  done  little  else.  How 
can  I  open  meir  minds  to  the  fun  of  trying 
satellite  communications?  Of  working 
RTTY  and  packet?  Of  getting  on  top  of  a 
mountain  and  working  DX  on  10  GHz  .  .  . 
way  over  in  a  neighboring  slate  a  hundred 
miles  away?  Of  looking  tor  a  temperature 
inversion  band  opening  and  working 
through  a  repealer  five  hundred  miles 
away?  Of  working  a  thousand  miles  or  so 
on  2  meters  vta  aurora  skip?  Or  seeing  rf 
you  can  work  100  countries  in  one  week- 
end? How  about  some  75m  DXing?  Now 
there's  a  reai  challenge!  To  do  much  of  this 
you  have  to  go  up  to  the  higher  bands, 
make  a  DX  contact,  and  then  gel  'em  to 
come  down  to  75.  IT!  never  forge!  the  thrill 
of  talking  to  my  home  station  on  75m  while 
visiting  Ray  VK3ATN  and  hearing 
W2NSD/1  coming  through  5/9+-  Wow! 
Have  I  ever  shown  you  the  aerial  pictures  I 
took  of  Rays  amazing  antenna  farm?  He 
did  a  great  job  of  working  the  U.S.  on  2 
meters  via  moonbounce. 

wnece's  your  spirit  of  adventure?  How 
can  I  get  r^j  out  <A  a  ml? 

And  the  same  thing  goes  for  music. 
There  are  a  couple  hundred  different  kinds 
of  music,  Some  aren't  all  that  exciting,  but 
there's  a  lot  ol  fabulous  music  you've  never 
heard  just  wailing  for  you  to  reach  out. 
Have  you  ever  heard  Gottschalk's  Taran (el- 
la?  How  about  Nazareth's  music?  Delius? 
Giiere? 
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DTMF/encoders 

STEEL  KEYS 
SEALED  GOLD  CONTACTS 
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Build  a  Super-Horn  Antenna  for  10  GHz 


Confirmed  from  page  14 


j/r*'~"%. 


waveguide  adaptor 
lhat  takes  waveguide 
down  to  an  SMA  fit- 
tog. 

Road  Test 

Finally,  we  were 
off  to  the  Lest  area 
where  we  could  tune 
into  the  N6CA  bea- 
con about  40  miles 
away.  Using  a  Ken- 
wood 751  with  the 
SSB  Electronics 
transvener,  we  could 
barely  make  out  the 
beacon  with  an  om- 
nidirectional 10  GHz 
antenna.    A    small 

ARR  horn  improved    Ph°t°  G.  N°>  (^s  w  n&t  a  rocket-assisted  station  wagon,  Suzy  N6GLF 
signals  up  to  an  S-4    deportable  10  GHz  SSB  using  the  Super  Horn  antenna. 
level  and  a  longer 

military  10  GHz  horn  (of  a  much  more  slender 
design  than  conventional  horns)  gave  us  an  S-6 
signal  with  tight  directionality.  We  were  now 
ready  to  give  the  Super-Horn  the  big  test.  We 
had  quite  a  time  getting  it  lined  up  with  the 
transverter  so  that  we  didn't  stress  the  delicate 
SMA  connector,  We  knew  we  had  a  winner  as 
we  inched  the  equipment  up  to  the  horn:  Recep- 
tion to  the  distant  beacon  was  coming  in  loud 
and  clear,  even  before  we  were  on  the  wave- 
guide! 

When  the  connection  was  made,  the  big  horn 


— 


oper 


A I  i.  m  0-4*3  V^(Sa'n) 

B  ■  Jt  A 

L  f  A.  a  0.G65J  G 

*  ir  AB/  X* 


Photo  H.  Side  view  of  the  Super  Horn  antenna. 
The  two  halves  are  joined  at  the  top  and  bottom 
for  maximum  strength  (Le.  each  half  has  two 
bends  in  it). 

pulled  in  the  beacon  at  a  fantastic  S-9  leveJ,  bet- 
ter than  we  had  anticipated.  Side  lobes  were  not 
as  clean  as  the  smaller  horn,  but  at  10  GHz,  that 
might  be  an  advantage  to  find  distant  signals. 

If  you  are  already  on  10  GHz,  lake  out  your 
standard  horn  antenna  and  see  what  you  might 
do  to  easily  extend  its  sides  lor  increased  gain, 


Figure  3.  An  existing  horn  antenna  can  be  increased 
in  size  for  improved  gain  by  extending  the  sides. 
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Programmers  tools 
C/C++,  Pascal. 
Basse,  Networking, 
Novell,  Ada,  lots 
mora! 


Medical  bbraryr  from  US  Depl  of  Health    $9 
SIGCAT:  CD  retrieval  system  software  showcase  $9 
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Too  Many  Typefontst  ATM/ Adob&l, TrueType,  HPLJ,  utfls-$19 
Bib-les  &  Religion  ■  New+Old  Testament.  +■  lots  of  progs!  -  £19 
Our  Solar  System:  Exciting  NASA  photos  +astron  progs-  $19 
Deathstar  Arcade  Battles:  Exciting  action  ■+■  casino  games  $19 
Shareware  Overload! -GDOmb,  zipped,  recent  releases!  -  $3,9 
Phoenix  Shareware  v,2-  Excellent  shareware  assortment  -  £19 
Phoenix  Shareware  v,^  New  edition!  Latest  releases  L  -  $39 
Business  Master  - 11QO  (eoOmb)  shareware  busi  progs  -  $39 
Education  Master  60Qmb  shareware,  pre-thru  high  school  $39 
VGA  Spectrum  -  Sound  &  V&A,  graphics  shareware  $29  gJf  fa 
Game  Master  -  Giant  collection,  all  types  -  $39  *      jr 

Street Atias  USA    Full  USA  street  map  $99  ffeE  WW  Of 

Romware  C  D  M  agazine  ■  World  Factbonk  -  $  J  9  W  'tgP1 

Complete  Works  of  Shakes psare  -  unabridged  -  $29 
Windowbook:  postsJ  manual,  WinDQS  ref  nude.  0feved,-$9 
XXX  Extreme  -  Adultery  photos,  movies,  and  morel  -  $19 
Wayzata  World-  Factboo-k  &  Navigator  '9i  -just  releasedt  $2$ 
Sherlock  Holmes  on  Disc  -  All  stories  +  medical  casebooks  $29 
Capstone  Games:  Bill  &.  Ted's  Exceftent  Adven.,  Trump  Castle  $29 ) 
So  Much  Shareware  vol  1-  4420  art  hived  files  I  Over  500  mb  ■  $29 '■ 
Conari  Tne  Cimmerlanr  exoiting  action,  supernatural  adven,  $39 
Spirit  of  Excalibur  -  Fantasy  combat  Interactive  adventure  -  $39 
Windows  Master-  Tons  of  Windows-based  programs  -  $39 
USA  National  Parks  -  An  exciting  multimedia  toufl  $59 
USA  Yellow  St  White  Pages'  3-dlsc  set,  foil  address/dp-  £179 
Guinness  Multimedte  Disc  of  Records  -  ViPC  $59 
XXX  Extreme- XXX  rated!  $19 
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Tet's  Talk  Radio" 
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Audio  6.2 


9:00  am  -  5:30  pm 
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CD  Volcano  -  XXX  rated!  $59 
Ecsiasy  vol  1  ■  XXX  rated  $59 
Private  Pi  ctu  res   XXX  rated  |  £39 


Win  order  $29  Shipping:  48 
States  $£  $£h  lor  l$t  3  COS, 
SI  /CD  addt'f.  Others:  calLffiax  for 
rates.  No  surcharge  for  MCA/isa! 
Prices  subjed  io  change. 


Electronic  liquidators 

37  Washington  St.  rax  (617)6654856 

Melrose,  Mass"  021  'ft  Other  nails:  t&7Ktt2$3tia  |4 
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INDIANA  HAMFEST 


SUNDAY,  MARCH  14, 1993 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

*  All  Indoors  •  Free  Parking  -  Paved  Lots  •  Ladies  Programs  *  Forums  -  Many  Nationally 

Advertised  Commercial  Dealers*  Flea  market 

•  Over  500  Tables 

Talk-in  on  the  inimitable  "Mighty  (2,1  KW)  525"  - 145.25  MHz 

ENJOY  A  SHOW  BY  OUR    QUALITY"  DEALERS 
For  Tables:  SASE  To:  Aileen  Scales  KC9YA,  3142  Market  Place,  Bloomrngton,  IN  47403,  812-339-4446 
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Amie  Johnson  N1BAC 
43  Old  Homestead  Hwy* 
N.  Swanzey  NH  03431 

Notes  from  FN42 

/  missed  a  very  interesting  meeting 
several  nights  ago.  Some  of  the  focal 
hams  decided  to  see  if  there  wem  oth- 
er hams  in  the  area  who  might  want  to 
develop  an  amateur  radio  club,  f  had 
to  be  very  honest  with  them  and  say 
that  I  had  heard  that  organized  clubs 
don't  seem  to  make  it  here  in  the 
Keene,  New  Hampshire,  area.  Many 
have  started  and  many  have  failed* 

That  didnt  seem  to  deter  them 
Through  a  mass  mailing  of  250  letters 
to  hams  listed  in  a  ham  data  base  tor 
this  area,  30  replied  that  they  would 
be  interested  and  would  show  up  at 
the  informational  meeting,  One  of  the 
hams,  who  is  a  DJ  for  one  of  the  total 
FM  broadcast  stations,  was  able  to  get 
a  meeting  room  at  a  local  motet. 

When  the  evening  came  there  was 
a  BIG  surpnse  watfing  for  the  organiz- 
ers. Over  50  hams  showed  up,  includ- 
ing the  mayor  who  is  also  a  ham,  I 
have  only  received  tidbits  of  what  hap- 
pened at  the  meeting,  but  t  under- 
stand that  it  was  SRO  (Standing 
Room  Only). 

As  I  am  writing  this,  some  of  the 
hams  who  were  at  the  meeting  are 
discussing  it  on  75  meters.  The  dis- 
cussion is  very  positive,  even  exciting! 
t  have  been  involved  In  the  starting  of 
several  clubs,  ham  and  non-ham.  It  is 
always  exciting  to  see  that  others 
share  your  visions.  Most  of  the  other 
clubs  had  a  very  definite  purpose, 
such  as  DXing,  contesting t  repeater 
operation,  etc.,  but  this  one,  from  the 
feeling  of  the  group,  seems  to  go  in 
many  different  directions.  Many  of  the 
attendees  would  like  to  team  more 
about  ATVt  traffic  handling,  packet, 
contesting,  DXing,  etc.  luckily  we 
have  many  hams  in  the  local  area  who 
have  expertise  in  many  of  those  ar- 
eas, such  as  Bill  Brown  WB8ELK, 
ATVer  and  high  altitude  balloon  exper- 
imenter; Dawn  K1TQY  and  Alan 
W1FYR,  who  are  dynamite  with  traffic 
handling;  Joel  WA1ZYX,  Scott 
WA1YTW,  and  Buzz  WAtNHP,  who 
are  actively  involved  in  packet;  and 
many  hams  who  have  been  contesting 
and  DXing  for  years,  both  HF  and 
VHF/UHF  Plus,  they  don't  want  to 
spend  most  of  the  meetings  dis- 
cussing the  management  aspects  of 
making  it  all  happen. 

I  would  be  very  remiss  if !  didn't 
mention  the  names  and  callstgns  of 
many  of  the  hams  who  have  had  lead* 
ing  and  supporting  roles  in  this  begin- 
ning effort:  Doug  and  Deborah  KOiGJ 
and  NINGC.  Randy  N1KWF,  Gary 
and  Karen  KD1JR  and  KB1AGP.  Bob 
KAtZME  Paul  WKtP,  Peter  KAtZRK 
Buzz  WA1NHP,  Joel  WAfZYX,  Scott 
and  Arm  WA1YTW  and  KAlOQH,  and 
Brvce  WA 1 YZN.  ft  I  left  someone  out 
of  this  list  it  is  certainly  not  intentional 

As  I  review  what  t  have  written,  one 
word  seems  to  stand  out  in  the  previ- 


ous paragraph,  and  that  word  is  "sup- 
porting. *  An  organization  is  only  as 
good  as  the  members  supporting  the 
leadership.  Organizations  live  and 
breathe  with  the  members,  not  the 
leaders.  The  leaders  live  only  with  the 
continued  support  of  the  members. 
How  can  you  be  a  leader  when  there 
is  no  organization  to  lead? 

I  plan  to  continue  my  discussion  of 
the  starting  of  new  dubs  in  the  future 
because  there  may  be  many  of  you 
who  wish  that  there  was  a  dub  in  your 
area  but  there  isn't,  tt  isn't  that  hard  to 
start  one;  the  hardest  part  is  to  keep  it 
going!  The  club  only  continues  if  its 
members  want  ft  to  continue.  I  just  dug 
out  my  trusty  Webster's  dictionary  and 
a  short  definition  for  "dub*  is;  'persons 
organized  together';  "organized' 
means:  "place  in  orderly  arrangement, 
unite';  and  "together"  means:  in  a 
group,  at  the  same  time,  with  one  an- 
otherrw  That  means  that  the  members 
have  to  get  involved  and  continue  to 
be  involved.  And  those  of  you  who  are 
presently  members  of  a  club,  please 
read  or  re-read  my  January  column 
and  the  tetter  in  "Roundup"  from 
Rainier  Bautista  DY9CKQ  titled  "CQ, 
CQ.CQ  .  . .  OUR  RADIO  CLUB  IS  DY- 
ING!" and  don't  let  your  club  get  to  the 
level  that  OSCAR-MARBEL  got  to. 
Get  involved  and  keep  involved! — 
Amie  N1BAC. 

Roundup 

People's  Republic  of  China  Chi- 
na News  from  BY1QH,  edited  by  Rick 
Hunter;  Them  are  two  Tsinghua  Uni- 
versities in  China — one  is  in  Beijing, 
where  BY1QH  is  located;  and  the  oth- 
er is  in  Hsingchu,  Taiwan.  October  17 
and  18  saw  a  first-ever  Jamboree -O n- 
The-AIr  (J OTA)  activity  between  the 
two  universities  on  both  sides  of  the 
Taiwan  Straits.  J  OTA  is  annually  spon- 
sored by  the  World  Scout  Bureau  and 
anyone  may  take  part.  A  number  of 
students  spoke  to  each  other  and 
talked  about  things  of  interest  and  cu- 
riosity. Many  would  like  to  build  up  a 
*p  en-pa  I  bridge*  between  individuals 
and  the  student-run  associations. 
Wang  BV3AV,  an  EE  graduate  Stu- 
dent devoted  a  lot  of  his  time  getting 
things  organized  for  this  unprecedent- 
ed 10-bour  QSO. 

BYIOH  is  preparing  for  the  installa- 
tion of  an  SSTV  station  but  we  are 
lacking  some  information  on  activating 
this  mode.  We  need  to  learn  about  the 
scan  converter  and  how  the  equip- 
ment is  connected.  Can  anyone  send 
us  this  information?  We  have  heard 
that  some  articles  were  published  in 
73  in  the  past  but  we  have  no  way  of 
researching  this,  t'ff  try  to  do  some  re- 
search on  this. — Amie 

Amateur  radio  is  still  a  brand-new 
concept  to  many  young  men  and 
women  here  in  the  People's  Republic . 
As  the  country  becomes  more  pros- 
perous, we  believe  that  there  wilE  be 
lots  of  people  getting  involved  in  ham 
radio  as  soon  as  the  government  al- 
lows. Under  such  circumstances,  we 


truly  hope  that  our  friends  In  the  USAP 
Canada,  Australia,  Europe,  and  else- 
where come  and  visit  us.  We  would 
love  to  have  those  visitors  talk  to  our 
students  in  eilher  English  or  Mandarin 
and  spread  the  knowledge*  Tsinghua 
University  has  a  small  but  nice  hotel 
on  the  campus  which  is  a  good  place 
to  stay.  BY1QH  will  make  arrange- 
ments lor  you,  jusl  let  us  know  as  ear- 
ly as  possible. 

VE7UBC,  the  University  of  British 
Columbia  (UBC)  Amateur  Radio  Soci- 
ety and  BV1QH  have  successfully 
re-established  the  weekly  schedule 
we  held  several  years  ago.  Doug  and 
Darby,  two  UBC  graduates,  talked  with 
Rick  on  November  11th.  Tfte  Canadi- 
ans kindly  introduced  two  other  active 
Canadian  university  ARS  groups- 
Concord  ia  University  ARS  in  Montreal 
and  Ryerson  Polytechnic  ARS  in 
Toronto,  We  are  looking  forward 
to  gelling  in  contact  with  them  via 
the  packet  BBS  system,  BY1 QH  is 
very  eager  to  get  in  touch  wrth  other 
university  ARS  groups.  It  would  be 
great  tun  to  talk  with  friends  of  the 
same  age. 

We  are  very  happy  to  have  re- 
ceived many  messages  via  packet  ra- 
dio, especially  from  Jeff  AAiLG  of  the 
Bronx  High  School  of  Science  Ama- 
teur Radio  Club.  TUARC  congratu- 
lates them  for  their  activities  and 
would  definitely  like  to  stay  in  touch. 

We  will  be  starting  an  amateur  ra- 
dio class  at  TUARC  very  shortly  The 
"two-boy  vs.  two-girl"  combination  will 
add  more  fun  to  BY1QH,  All  of  them 
are  students  at  Tsinghua  and  have  a 
good  command  of  English  and  great 
enthusiasm  about  SSB  080$.  I  think 
that  it  is  great  that  two  YLs  are  inter- 
ested In  becoming  hams  because  the 
vast  majority  are  males. 

Thanks  to  all  who  have  been  sup- 
porting our  efforts,  We  would  like  to 
hear  from  all  of  you.  Contact  us  via 
mall  at:  Rick  Hunter,  Room  316,  Build- 
ing £5,  Tsinghua  University.  Beijing 
100084,  Peoples  Republic  of  China,  or 
via  packet:  BY1QH  @  JA5TXJPN.AS, 
or  to  George  VE7CIZ  @ 
VE7KIT#VANC.BC.CAN.NA. 

Switzerland  From  the  Internation- 
al Telecommunication  Union  Press; 
Moldova.  Bosnia  and  Herzegovina 
have  joined  the  International  Telecom- 
munication Union  (ITU).  The  instru- 
ments o!  accession  of  the  govern- 
ments of  the  Republic  of  Moldova  and 
of  the  Republic  o!  Bosnia  and  Herze- 
govina were  both  deposited  with  the 
ITU  on  20  October  1992,  bring  ITU 
membership  to  174  countries,  Moldo- 
va {aiso  known  as  Moldavia),  a  former 
USSR  republic,  is  bordered  in  the 
east  and  south  by  the  Ukraine  and 
on  the  west  by  Romania;  it  has  an 
area  of  33,700  square  kilometers  and 
a  population  of  4,335,360  (1989).  Its 
capital  is  Kishinev,  It  became  inde- 
pendent in  August  1991  and  became 
a  member  of  the  Community  of  In- 
dependent States  (CIS)  in  December 
1991.  Bosnia  Herzegovina  is  south- 
east of  Croatia  and  west-northwest  of 
Yugoslavia.  Its  area  is  51.129  square 
kilometers  and  it  has  a  population  of 
4,335.000  {1991}.  Its  capital  is  Sara- 
jevo. 


REPUBLIC  OF  KOREA 

Byong-Joo  Cho  HL5AP 

Room  401  CO  Building 

157-7,  Kwangan  2  Dongf  NamKu 

Pusan  608-1 02 

Republic  of  Korea 

Happy  New  Year  to  all.  There  Is  a 
new  club  in  Pusan f  The  Pusan  Packet 
Users  Club  has  had  two  meetings  so 
far.  The  second  meeting  was  at  the 
Pusan  Yacht  Harbor  (branch  office  of 
the  KARL)  on  September  26.  1 992. 

The  club  packet  repeater  station  is 
set  up  on  the  mountain  of  "Hwang  Ry- 
ong  San,"  and  the  frequency  is  144.74 
FM,  24  hours  a  day.  We  are  also  plan- 
ning to  build  a  repeater  on  435  MHz 
as  a  duplex  system  soon.  HL5BMM 
dona  led  a  transceiver  to  the  club  lot 
this  purpose. 

My  station  now  consists  of  an  ISM 
PC/XT  for  daia  communications  with 
an  MFJ-127&  These  are  hooked  into 
my  new  Kenwood  TS-850SAT  I  aJso 
operate  portable  with  my  Yaesu  FT* 
290  at  23  watts.  I  am  hoping  to  meet 
many  new  hams  on  160m  CWP  be- 
cause Korean  hams  can  operate  be- 
tween 1800-1820  kHz. 

ISRAEL 

Ron  Gang  4X1MK 

Kibbutz  Uhm 

D.  Negev  85530 

Israel 

Six  Meter  Expansion  Over  a  year 
ago  a  50 -kHz- wide  splinter  of  6  meters 
was  opened  in  Israel,  but  for  the  bene- 
fit of  Class  "A*  licensees  only.  Now 
this  license  class  has  a  200-kHz-wide 
band  to  work  in— 50.000  to  50.200 
MHz.  The  Class  "R"  ticket  holders 
have  been  allowed  into  the  band  (and 
presumably  the  Class  "D"  Technical 
codeiess  license — the  first  exams 
were  just  passed  a  week  before  the 
writing  of  this)  from  50.100  to  50.150 
MHz.  In  all  cases,  maximum  output 
power  may  not  exceed  25  watts  and 
all  operations  on  this  band  shall  be  on 
a  secondary  non-interfering  basis. 

Asia  100 — Ahziv  Island  Since  the 
19th  of  September  4X  is  also  on  the 
IOTA  (Islands  On  The  Air)  map.  It  was 
the  first  time  that,  for  several  hours,  Is- 
raeli radio  amateurs  activated  a  sta- 
tion from  Ahziv  Island,  about  one  kilo- 
meter off  the  coast  of  Israel,  in  the 
Mediterranean  Sea.  Ahziv  Island  Is  not 
more  than  a  rock  about  100  by  60  me- 
ters, just  barely  above  the  surface  of 
the  sea,  and  on  stormy  days  is  com- 
pletely covered  by  waves,  Headed  by 
Dov  Garish  4Z4DX.  aided  by  volun- 
teers Mark  4Z4KX.  Eliezer  4X6DL, 
Gershon  4X6PW,  Moni  4X6ZK.  and 
Ziv  4Z9GAB.  the  group  sailed  for  the 
offshore  island,  erected  some  di poles 
and  got  on  the  atr 

Ahziv  Island  is  one  of  an  island 
group  in  that  area  protected  as  a  na- 
ture reserve,  and  as  such  i!  was  for- 
bidden to  drill  any  holes  for  anchoring 
the  antennas.  Everything  had  to  be 
self- supporting  or  tied  by  strings  to 
rock  protrusions.  A  lot  of  red  tape  had 
to  be  cut  in  order  to  procure  permis- 
sion from  the  various  authorities.  Trie 
easiest  to  obtain,  of  course,  was  from 
the  Ministry  of  Communications,  al- 
ways ready  to  aid  and  issue  licenses 
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with  special  calls,  like  the  one  used 
here,  4X0Af,  standing  for  "Ahziv  is- 
land." All  in  all,  some  1,050  QSOs 
were  made,  330  of  them  in  CW.  Four 
bands  couEd  be  activated;  namely,  21 , 
14,  18,  and  7  MHz,  while  operating 
most  of  the  time  simultaneously  with 
two  transceivers  and,  for  short  peri- 
ods, even  with  three.  The  group  man- 
aged in  thts  short  period  of  time  (only 
390  minutes  of  activity,  the  time  per- 
mitted to  remafn  on  this  island)  to  work 
56  countries.  There  was  no  permis- 
sion to  stay  overnight,  just  for  those 
few  hours.  If  the  authorities  check  and 
find  out  that  no  damage  whatsoever 
was  done  to  the  island,  we  can  hope 
that  repeats  of  this  activity  will  be  per- 
mitted in  the  future  to  enable  ail  the 
coNeciors  of  IOTA  QSOs  to  receive 
the  needed  QSL  cards  that  will  be 
sent  for  each  and  every  contact. 

In  summation:  The  activity  was 
highly  successful  and  ali  the  partici- 
pants are  congratulated  on  a  job  wefl 
done. 

Israel  Represented  at  Fried- 
richshafen  The  Ham  Radio  Fair  at 
Friedrichshafen,  Germany,  has  been 
rightfully  called  "Europe's  Dayton,* 
and  attracts  hams  from  all  over  the 
worEd.  Chock-full  of  manufacturers'  ex- 
hibits, national  radio  societies'  booths, 
a  huge  (lea  market,  and  special  pre- 
sentations, this  ham  radio  haven  gets 
larger  year  after  year. 

This  past  summer  the  Israei  Ama- 
teur Radio  Club  had  an  official  booth 
there  with  our  official  representative 
being  Naomi  Dor  4X6DW.  Naomi  is 


well-known  as  one  of  the  net  con- 
trollers of  the  European  DX  Net  meet- 
ing daily  on  14.246  MHz,  Her  OM,  by 
the  way,  is  4Z4  Kilo  Banana.  Also  on 
hand  were  Shalom  Meltzer  4X4MS. 
well-known  for  his  operations  from 
many  African  countries,  Ahron  and 
Shoshana  Kirschner  4X1  AT  and 
4X60L,  Ruth  and  Joseph  Obstfeld 
(the  IARC  chairman)  4X4CM  and 
4X6KJ,  Yitzhak  Markado  4X6ZH,  and 
Gad  Golan  4X6RT. 

At  the  booth  were  films  on  special 
activities  of  the  IARC,  Keren  Kay  ©met 
(National  Land  Reclamation  Authority) 
films  on  Israel,  6,000  mini  chocolate 
bars  weighing  250  kilos  (a  gtft  from 
EEite,  the  country's  largest  producer  of 
sweets)  and  miniature  bottles  of  Israeli 
wines.  Of  course,  there  were  speci- 
mens of  all  the  different  Israeli  diplo- 
maSj  IARC  publications,  and  other 
goodies  from  the  Israel  Amateur  Radio 
Club. 

OKINAWA 

JAPAN 

David  Cowhig  7JSCBQ 
US  Consulate  General  Nana 

FBU  PSC  556,  Box  840 

FPO  AP  96372  0840 

Okinawan  Hams  Celebrate  the 
Re*Opening  of  Shuri  Castle  The  re- 
opening  of  Shuri  Castle  was  the  big 
event  during  the  month  of  November 
1992  in  Okinawa.  The  kings  of  the 
Ryukyu  Kingdom,  an  independent 
state  until  the  1879  merger  with 
Japan,  regularly  entertained  emis- 
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DELAWARE 

New  Castle 

Factory  authorized  dealer!  Yaesu.  I  COM,  Ken- 
wood, Ten-Tec.  AEA,  Kanironicsh  0RSI  Mfg., 
Arnentron,  Cushcraft,  HyGain,  Heil  Sound,  Stan- 
dard Amateur  Radio,  MFJ,  Hustler,  Diamond, 
Butternut,  Aslron,  Larsen,  and  much  more. 
DELAWARE  AMATEUR  SUPPLY,  71  Meadow 
Road,  New  Castle  DE 19720.  (302)  328-7728, 

NEW  JERSEY 

Lodi 

North  Jersey's  newest  Two  Way  Radio  and  Elec- 
tronics Dealer  is  now  open.  Sales  of  Ham,  Busi- 
ness, Marine  and  C.B.  two  way  equipment  as 
well  as  Scanners,  Shortwave,  Electronic  Kits, 
Antennas,  Books,  Cable  Boxes  and  more. 
Friendly  service  and  low  prices.  Advanced  Spe- 
cialties, 114  Essex  Street,  Lodi  NJ  07644. 
(201)  VHF-2067. 

Park  Ridge 

North  Jersey's  oldest  and  finest  Shortwave  and 
Ham  Radio  Dealer.  1  1/2  miles  from  Garden 
State  Parkway  Authorized  Dealers  for  AEA, 
Kenwood,  Japan  Radio  Company,  ICOM,  Yaesu, 
etc.  Ham  Sales,  Lee  WK2T,  GILFER  SHORT- 
WAVE, 52  Park  Ave,,  Park  Ridge  NJ  07656. 
(2D1)  391-7887. 

NEW  YORK 

Manhattan 

Manhattan's  largest  and  only  ham  and  business 
Radio  Store.  Featuring  MOTOROLA,  ICOM, 

KENWOOD,  YAESU,  UNIDEN  BENDIX-KING, 


ASTR0Nf  AEA,  SONY,  PANASONIC,  MFJN 
CCTV  CAMERAS  AND  MONITORS,  BIRD 
WATTMETERS,  OPTOELECTRONICS 
FREQUENCY  COUNTERS,  AOR  SCANNERS, 
JRC  RECEIVERS,  KANTRONICS,  LARSEN, 
elc.  Full  stock  of  radios  and  accessories.  Repair 
tab  on  premises.  Open  7  days  M-Fh  9-6  p.m.; 
Sal,  &  Sun.,  10-5  p.m.  We  ship  Worldwide. 
For  specific  information  call  or  write:  BARRY 
ELECTRONICS,  512  Broadway,  New  York 
NY  10012,  (212}  925-7000.  FAX  (212}  925- 
7001. 

OHIO 

Columbus 

Central  Ohio's  full -fine  authorized  dealer  for  Ken- 
wood, ICOM,  Yaesu.  Alinco,  Japan  Radio,  Stan- 
dard, AEA,  Cush craft,  Hustler,  Diamond  and 
MFJ.  New  and  used  equipment  on  display  and 
operational  in  our  new  10,000  sq.  ft.  facility. 
Large  SWL  Department,  too,  UNIVERSAL  RA- 
DIO, 6830  Americana  Pkwy,,  Reynoldsburg 
(Columbus)  OH  43068,  (614)  8664267. 

PENNSYLVANIA 

Trevose 

Authorized  factory  sales  and  service.  KEN- 
WOOD, ICOM,  YAESU,  featuring  AMERITRQN, 
B&W,  Mf  J,  HYGAIN,  KLM,  CUSHCRAFT,  HUS- 
TLER, KANTRONICS,  AEA,  VIBROPLEX,  HEIL, 
CALLBOOK,  ARRL  Publications,  and  much 
more.  JHAMTRONIC5,  INC,  4033  Brownsville 
Road,  Trevose  PA  1S«)47.  (215)  357-1400,  FAX 
(215)  355-8958,  Sales  Order  1-800-426-2820, 
Girds  Reader  Service  29B  for  more  information. 
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saries  from  the  Emperor  of  China  in 
Shuri  Castle.  The  castle,  first  buNt  in 
1395  and  restored  several  times 
thereafter,  was  destroyed  during  a 
1945  battle  in  which  one-third  of  the 
civilian  population  perished.  A  group 
of  Okinawa  hams  went  on  the  air  as 
JR6RL  from  Shuri  Castle  on  the  week- 
end of  November  14-15  to  celebrate 
the  reopening  of  the  casrJe  to  the  pub- 
lic. Okinawans  are  rediscovering  their 
strong  links  to  China  and  their  history 
as  an  important  trading  nation  from 
the  14th  through  the  17th  centuries.  A 
novel  and  upcoming  NHK  national  TV 
series  entitled  "The  Winds  of  the 
Ryukyus"  has  aroused  intense  interest 
in  the  Ryukyu  kingdom,  which  as  a 
trading  nation  absorbed  the  cultures  of 
China,  Indonesia,  and  Thailand  and 
eventually  created  a  distinct  Okinawan 
culture. 

Okinawa  lies  300  miles  off  the  Chi- 
nese coast  and  halfway  between 
Kyushu,  Japan's  southernmost  large 
island,  and  Taiwan-  Okinawa  prefec- 
ture, the  southernmost  of  Japan's  47 
prefectures,  has  a  population  of  over 
one  million.  Okinawa  was  for  many 
centuries  a  borderland  between  China 
and  Japan  so  Chinese  influence  on 
Okinawan  history,  culture  and  religion 
is  very  strong. 

On  the  HF  bands  Chinese  stations 
are  often  stronger  than  Tokyo  stations. 
There  are  only  about  70  stations,  all 
club  stations  of  one  kind  or  another,  in 
mainfand  China,  but  with  many  opera- 
tors per  station  Chinese  stations  are 
often  heard  on  the  ham  bands,  Taiwan 


now  has  1,700  licensed  hams  and 
1,200  ham  stations,  so  much  activity 
from  Taiwan  and  mainland  China  Is  to 
be  heard  here  on  the  HF  bands.  An 
Okinawan  station  can  easily  join  in  a 
round  table  with  Chinese  mainland 
and  Taiwanese  stations, 

I  often  hear  Japanese  hams  prac- 
tice their  Chinese  with  Chinese  hams. 
The  NHK  Educational  TV  network  has 
a  weekly  "learn  Chinese"  program — as 
it  does  for  a  variety  of  other  languages, 
including  English,  Russian,  Italian,  and 
Spanish.  So  these  hams  can  work  on 
their  Chinese  systematica Ity  in  a  for- 
mal course  right  at  home  and  then  get 
on  the  air  for  language  practice. 

So  far  I  have  been  able  to  exercise 
my  Chinese  in  talking  with  stations  in 
Tianjin,  Nanjing,  Shanghai,  Fuzhou, 
and  Hangzhou.  I  was  worried  about 
understanding  Chinese  ham  slang,  but 
they  will  oftentimes  use  English  for 
special  ham  words.  In  Taiwan,  hams 
are  not  only  called  hams  but  are  also 
known  as  the  sausage  tribe  (xi- 
angchangzu).  China  now  has  about  70 
ctub  stations  in  schools,  local  govern- 
ment sports  associations,  and  some 
factories.  Most  of  the  Chinese  hams  I 
have  talked  with  have  been  YLs.  They 
tell  me  that  YLs  are  fully  haEf  the  Chi- 
nese ham  population.  Wang  MinT  an 
engineering  student  at  Zhigong  Uni- 
versity in  Tianjin,  a  port  city  near  Bei- 
jing, told  me  that  of  the  30  members  of 
the  Zhigong  University  ham  radio  club, 
20  are  YLs,  China  should  be  an  excel- 
lent recruiting  ground  for  the  Young 
Ladies  Radio  League! 
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Model  BP-1 
Packet  Modem 
Made  in  U.SA. 


*  Simple  Installation 

*  No  External  Power 
ic  Smart  Dog™  Timer 

*  Perfect  For  Portable 

*  Assembled  &  Tested 

*  VHFtUHFtHF(iOM) 


Whether  you're  an  experienced  paeketeer  or  a  newcomer  wanting  to 
explore  packet  for  the  first  time,  this  is  what  you've  been  waiting  for! 
ITianks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  tiny,  full-featured,  packet  modem  at  an  unprecedented 
low  price.  The  RayPae  ModeT  BP-1  transforms  your  PC-compatible 
computer  into  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
like  digipeating,  file  transfers,  and  remote 
terminal  access*  NOW  is  the  time  for  YOU 
to  join  the  PACKET  REVOLUTION! 


■ill 

K1 1  ■>I  ■  I  ■  si  ■ !  ■  K'l  ■  .v.  ■  ■  v. ;  ■  r.v  ■  ■ .  v  ■  J 
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400  Daily  Lane 

P.O.  Bo*  5210 
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97527 


1-800-8BAYPAC 


1-800-822-9722 
(503)474-6700 
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Number  27  on  your  Feedback  card 


numoer  £i  on  your  rt 

Above  &  beyond 


C.  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  92119 

Mixers  and  Other  Small 
Case  Devices 

This  month  I  will  cover  mixers: 
prepackaged,  home-brewed,  and  a 
few  others.  Applications  for  mixers  are 
numerous.  I  will  show  how  a  surplus 
mixer  can  be  used  at  10  GHz  in  my 
home-brewed  station.  Mosl  oJ  the  mix- 
ers to  be  covered  will  be  the  small 
commercially  available  hermetically- 
sealed  types  associated  with  Mini-Cir- 
cuits Labs.  Be  aware  that  these  are 
not  the  only  types  available  as  they  do 
not  need  to  be  hermetically  -seated  to 
work  at  high  frequencies, 

There  is  soma  confusion  associat- 
ed with  this  type  of  device  in  that  not 
all  devices  in  similar  packages  are 
mixers.  They  can  be  power  splitters, 
mixers,  phase  splitters,  attenuators 
and  even  amplifiers.  These  devices 
have  become  quite  common  in  the 
surplus  market,  making  their  use  very 
popular  in  most  amateur  design  pro- 
jects. Take  a  look  tn  any  ARRL  Hand- 
book for  the  last  10  years  and  you  will 
find  artides  peppered  with  SRA-1S  or 
similar  type  mixers.  The  beauty  of 
these  devices  is  that  if  you  have  to  go 
out  and  purchase  them,  they  are  avail- 
able right  off  the  shelf  and  the  cost  is 
not  prohibitive:  under  the  $2Q  mark. 

First,  let's  cover  mixers  of  the  SRA- 
1  type.  This  type  is  made  (or  operation 
up  to  500  MHz  and  is  one  of  the  most 
popular  mixers  produced  to  date.  II  has 
been  used  and  observed  In  so  many 
different  types  of  projects  over  the  last 
10  years  that  I  think  it  Is  a  household 
word  synonymous  with  mixer. 

The  SRA-1  and  its  cousins  are  pro- 
duced by  Mini-Circuits  Labs  and  are 
constructed  using  the  double-bal- 
anced configuration  shown  in  Figure 
1.  Case  styles  may  vary,  as  well  as 
the  frequency  and  level  (dBmJ  han- 


VHF  And  Above  Operation 

dling  capabilities  of  similar  type  de- 
vices available  from  them.  Be  warned: 
Mixers  ace  not  the  only  devices  that 
can  occupy  similar  case  styles.  I  have 
observed  people  purchasing  surplus 
PC  boards  with  devices  looking  tike 
mixers  on  them,  only  to  find  out  later 
that  they  were  not  mixers  at  all.  A 
quick  scan  of  a  catalog  will  identify  the 
device  you  have.  I  find  that  attenua- 
tors, phase  splitters  and  mixers  com- 
prise the  most  common  devices  found 
in  surplus.  I  have  not  yet  observed 
amplifiers  in  these  case  styles.  Mini* 
Circuits  Labs  does  provide  several  se- 
ries of  amplifiers  fully  packaged  and 
some  of  them  took  very  similar  in  case 
style  to  our  mixer  cases,  but  I  have 
never  seen  one  in  surplus. 

If  you  can  remember  all  the  part 
numbers  in  the  catalogs  you  have  no 
problem  identifying  surplus  parts. 
However,  we  are  not  computers  and 
we  don't  carry  data  books  with  us  so 
just  try  to  recall  some  of  the  more 
memorable  devices  when  out 
scrounging.  What  I  try  to  do  is  gener- 
alize my  memory  bank  to  common 
types  and  use  the  catalogs  for  others. 
There  are  just  too  many  part  numbers 
and  variations  to  try  and  remember. 
Don't  memorize  the  more  specialized 
components,  just  form  some  mental 
note  on  the  most  popular  devices  to 
look  for  in  surplus.  That  limits  most 
mixers  to  the  GRAP  SRAr  SBL,  TAK, 
TSM,  TFM  and  SAM  type  mixers.  The 
following  prefix  on  these  mixers  is  not 
important  at  this  time  if  the  highest  fre- 
quency of  use  is  500  MHz.  Most  mix- 
ers will  work  to  these  limits.  Sure, 
some  go  much  lower  but  the  odds  are 
that  the  device  you  will  find  is  good  to 
500  MHz.  The  SRA-20Q0  and  the 
SBL- 11  are  good  examples  of  mixers 
that  go  up  to  2  GHz  and  seem  to  pop- 
ulate surplus  boards. 

Re-Pack  Mixers 

Re -packs,  as  I  call  them,  are  noth- 
ing more  than  commercial  mixers  in  a 


Figure  i.  Basic  double-balanced  rrnxer  (DBM)  wound  on  two  toroid  cores,  usually 
fenite. 


A.   GRA 


TFM 


Photo  A  OZiUM  with  his  microwave  setup  in  Denmark  for  TO,  24,  and  47  GHz 
operation. 


Figure  2.  Typtcat  case  styles.  Style  mBt "  the  larger  unit  is  popular  with  the  SBL  and 
SRA  mixer  types.  Style  TC"  is  typical  for  TFM  /ypes. 
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small  pin  configuration  housing  placed 
in  a  container  that  connects  the  pins  to 
coaxial  connectors.  Most  of  the  re- 
pack mixers  use  some  0t  the  previous- 
ly described  mixer  products  as  their 
main  component  Some  of  these  mix- 
ers with  coaxial  connectors  are  denot- 
ed with  the  prefix  of  ZLW,  ZAD,  ZEM, 
and  ZFM  identifiers.  They  are  con- 
structed with  easy-to-use  coaxial  con- 
nectors for  bench  tests  and  lots  of  oth- 
er applications  requiring  sturdy  pack- 
ages and  quick  connect/disconnect 
coaxial  connectors.  They  can  be  fur- 
nished with  almost  any  type  of  coaxial 
connector.  These  mixers  are  usually 
much  harder  to  locate  in  surplus  than 
the  pin-packaged  ones  previously  de- 
scribed, and  when  they  are  available 
they  have  a  higher  price. 

As  I  stated  before,  power  splitters 
or  power  dividers  are  packaged  In 
similar  case  styles  and  can  be  con- 
fused quite  easily.  The  differences  in 
some  of  them  lie  in  the  labeling  of  the 
component  parts,  such  as  PSC,  or 
PSCQ  or  PSCJ.  If  the  part  you  find 
has  a  "P"  in  the  part  identifier,  you  can 
be  assured  it  is  some  form  of  phase 
splitter  or  combiner  There  are  varia- 
tions such  as  the  PDC  identifier,  which 
is  a  directional  coupler  Again,  pack- 
aged directional  couplers  use  ZFDC, 
still  retaining  the  "DC"  notation  direc- 
tional coupler.  It's  just  like  the  "PSC 
or  "SC"  pari  denoting  the  splitter  cou- 
pler above.  With  most  Mini -Circuits 
components  you  can  make  a  basic  de- 
termination on  the  function  by  word 
Similarity  of  their  code  identifier 

This  can  be  depressing.  Possibly  I 
am  giving  up  part  of  my  gray  matter 
for  ransom  by  this  description,  but 
that's  how  I  try  to  group  the  miniature 
parts  in  my  mind.  The  trick  is  to  re- 
member in  generalities  how  the 
scheme  works  and  make  some  rules 
for  your  use.  Its  necessary  when  foot- 
ing at  surplus  PC  boards  as  you  never 
seem  to  have  the  proper  catalog  along 
when  you  find  something  interesting, 

There  are  exceptions  to  any  rule 
but  in  this  case  they  seem  to  be  un- 
usual components  and  there  aren't 
enough  of  them  to  worry  about.  For 
detailed  information,  contact:  Mini-Cir- 
cuits Labs,  P.  O.  Box  350166,  Brook- 
lyn NY  11235-0003;  (718)  934-4500. 

Be  aware  that  there  are  also  fitters. 


RF  solid-state  switches,  and  even  RF 
transformers  available.  If  new  de- 
mands are  present  and  the  market 
wants  them  I  suspect  almost  anything 
that  can  be  produced  will  be  put  into  a 
similar  package  for  ease  of  use. 
Please  note  that  this  is  not  the  only 
company  that  manufactures  this  de* 
vice  but  it  is  the  most  popular  from 
both  an  advertising  and  a  surplus 
availability  basis.  See  Figure  2  for 
some  of  the  more  popular  case  styles. 
These  units  ait  look  alike  and  even 
have  the  same  pin  counting  method, 
so  just  consult  a  catalog  for  your  de- 
vice on  p'tnout  connections.  In  most 
cases  a  blue  insulating  bead  lets  you 
know  which  pin  is  pin  #1 . 

Open-Frame  Mixers 

The  market  is  also  saturated  with 
open-frame  mixers  constructed  on 
smalt  PC  boards  in  the  open.  They  are 
used  in  cable  TV  converters  and  even 
in  amateur  radio  transceivers.  These 
are  configured  the  same  but  are  con* 
structed  using  discreet  components  In- 
stead of  the  prepackaged  types.  I  am 
not  sure  that  this  is  cost  effective,  but 
in  any  case  the  circuitry  is  quite  the 
same.  The  basic  diode  mixer  is  con- 
nected in  a  quad  double-balanced 
mixer  configuration.  This  ring  of  four 
diodes  has  input  and  output  toroid 
transformers  connected  in  such  a  way 
as  to  form  three  ports. 

The  primaries  of  these  two  trans- 
formers are  the  actual  input  and  out- 
put for  the  mixer,  white  the  center  tap 
of  one  secondary  serves  as  the  third 
port,  the  IF  port.  The  other  secondary 
center  tap  is  grounded  in  normal  oper- 
ation. The  input  is  the  V  or  local  os- 
dilator  and  the  output  is  the  "flP  port 
Keep  in  mind  that  the  RF  and  IF  ports 
are  bidirectional.  They  can  be  used  for 
receiving  and  transmitting, 

See  Table  1  for  port  identification. 
As  shown  in  Table  1 ,  RF  and  IF  termi- 
nals are  bidirectional — that  is,  receive 
or  transmit.  Qnfy  the  LO  (local  oscilla- 
tor) terminal  is  singular  in  that  the  LO 
is  maintained  tor  either  receive  or 
transmit  states.  The  specific  type  ot 
mixer  you  use  does  not  make  much 
Difference  as  long  as  it  will  work  at  the 
frequency  of  interest  Most  mixers  are 
good  to  500  MHz  and  some  to  just 
over  2,000  MHz,  then  strip  line  or  spe- 


PCB  /  Schematic  CAD  -  $195 


EASY-PC  -  For  single  sided  and 
multilayer  boards  to  17"xt7awitftupto  t500 
IC's  including  surface  mount  parts. 
Phenomenal^  fast  and  easy  to  use. 
Over  13,000  copies  sold.  Needs  PC/XT/ 
2S6/366,  HERC/  CGA/  EGA7  VGA.  Output  to 
laserjet/inkjet/dot  matrix  printers,  pen- 
plotter,  photo-plotter  and  NC  DrilL  Extra 
libraries  available  Not  Copy  Protected, 


Logic  Simulation  -  $375 


PULSAR  -  Full  featured  digital  logic 
simulator  for  the  PC/XT/ AT/386,  EGA/VGA 
allows  you  to  test  your  designs  quickly  and 
inexpensively  without  the  need  for 
sophisticated  test  equipment. 
PULSAR  includes  the  74LS  and  CMOS 
4000  Series  libraries.  Other  libraries 
available.  Not  copy  protected. 


Analogue  Simulation  -  $375 
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ANALYSER  IN  -  NEW  powerful  Linear 
Circuit  Simulator  has  full  graphical  output. 
Handles  R's.Us.C's,  Bipolar  Transistors, 
FETs,  Op-Amp's,  Tapped  Transformers 
and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances,  Gain, 
Phase  and  Group  Delay.  Covers  0.001  Hz 
to  >  10GHz  Not  copy  protected. 
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For  info',  write,  lax,  call  or  use  Inquiry  #       ^ 

Number  One  Systems  Ltd.  1 

REF:  73,  HARDING  WAY,  STJVES, 
HUNTINGDON,  CAMBS.,  ENGLAND,    PE17  4WR. 
Telephone:  011-44-480-61778  Fax:  011-44-480-494042 
AMEX,VISA  and  MASTERCARD  welcome. 


OHCLE  1  ON  REAPER  SERVICE  CARD 


— L 

CAT-1000  Repeater  ControHer  | 


The  CAT'iQQQ  is  packed  wtih  features  narmaity  reserved  fttr  contmHers  anting  thoosatul\ 
oftkdtin  mar*,    ffytm  are  in  the  market  far  a  m  amimtier  and  want  toti  make  every 
dollar  count,  the  CAT- i WO  is  your  only  thane . 

Features  Include: 


/"  Voice  Synthesizer 

•  (475)  Word  Vocabulary 
*/  (40)  Voice  Messages 

•  Digital  Voice  Clock 

•  Grandfather  Clock 

/  (64)  Control  Functions 
f  (60)  Position  Scheduler 
/  (2)  Voice  Identifiers 

•  (2)  CW  Identifiers 

/  Full  Feature  Autopaich 
/  (300)  User  Speed  Dials 
/  300  baud  Modem 
/  DTMF  Key  Pad  Test 
/  Two-Tone  Paging 
/  DVR  Controller  Ready  ' 
/  (40)  Macro  Com ma rids 
/  {$)  Memory  Saves 
/  (8)  Hardware  Inputs 
/  (10)  Courtesy  Tones 


J  Reverse  Autopatch 

j  i  icjj  f-in-rgencj  Sipped  Diild 

/  LiTZ  Emergency  Alert 

/  (8)  Remote  Control  Switches 

/  Link  (Backbone)  or  Remote  Base 

J  DTMF  Repeater  Access 

/  RS-232  and  TTL  Computer  Interface 

•  TS-440  HF  Remote  Base  Control 

/  Programmable  Prefl*  Codes  and  Timers 

/  Link  Tuning  (40)  Preset  Frequencies  * 

*       fte-quiCBfi    Hf-lOOO    SiirU-t    Interface    Card    $B9.QQ 

Write  or  Coll  far  en  tight  pa$r  brochure  describing  the  CAT-I0QQ  Contrntier,  indmJitff! 
schematics,  vttict  vocabulary  ward  tt.tt,  amjrol  functions »  and  pnt^rammmjf:  command* 

CAT-1000  Controller  Board  $679,00  Wired  and  Tested 

Other  Repeater  Ca/rtnttfen  with  Vtme  synthesizers  from  SJ7VQD 


Computer  Automation  Technology,  Inc. 

4631  N.  W.  Slsr  Avenue  t  Suite  142,  Fori  Lauderdale,  Florida  JSS09 

(305)  978-6171 
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here  is  the  next  generation  Repeater 


MARK  4CH 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterTM  real  speech  *  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  *  clock  time 
announcements  and  function  control  *7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  #(508)  372-3442 
FAX:  #(508)  373-7304 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc. 

23  Elm  Park,  Grovelanff,  MA  01834 


2  meters  220  440 
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Ctal  construction  type  mixers  take 
over. 

10  GHz  Mixers/Applications 

The  easiest  mixer  for  microwave 
use  is  the  3  dB  hybrid  mixer.  See  Fig- 
ure 3.  This  is  the  mixer  that  is  used  on 
my  10  GHz  system,  it  can  be  easily 
reproduced  in  larger  scale  for  other 
lower  microwave  frequencies  and  is 
very  forgiving  of  construction  errors. 
The  local  oscillator  injection  is  on 
10.223  MHz  and  uses  an  IF  frequency 
of  145  MHz  (a  2  meter  SSB  HT)  (or  re- 
ceive and  transmit. 

On  the  mixer  RF  port  coaxial  re- 
lays are  used  to  switch  preamp  direc- 
tion to  Change  (rem  receive  to  Irans- 
m\L  In  this  way  only  one  low-noise 
amplifier  <s  needed  lor  normal  receive 
and  then  It  serves  as  a  gain  block  in 
the  transmit  direction  to  boost  the  out- 
put from  the  mixer  to  a  higher  level  In 
my  application,  1  use  the  amplifier  to 


drive  a  10  watt  TWT  (traveling  wave 
tube)  to  full  output  power.  A  TWT  re- 
quires about  +2  dBm  drive  power  and 
has  about  40  dB  gain.  For  reference:  0 
dBm  =  1  mvY\  +20  dBm  =  100  Mw. 
+30  dBm  =  1W  and  +40  dBm  =  10 
watts. 

To  construct  a  converter  for  any  fre- 
quency, all  you  need  is  a  mixer  and  lo- 
cal oscillator  source,  and  an  1-f  amplifi- 
er. The  frills  for  transceiver  and  filter- 
ing can  be  added  later  as  the  convert- 
er progresses.  All  stages  in  the  mythi- 
cal converter  can  be  individual  circuit 
blocks  made  up  of  surplus  or  salvaged 
components  (gain  blocks/mixer 
blocks)  and  hooking  them  together  in 
a  coaxial  connection.  It's  reaMy  quite 
easy.  If  you  don't  believe  this,  look  in- 
side any  high  quality  spectrum  analyz- 
er or  microwave  test  set  as  this  is  ba- 
sically the  approach  they  take, 

The  same  is  true  in  my  10  GHz  sta- 
tion. The  mixer  used  was  surplus  and 


LO  Port 


RFC 


Figure  3.  W  GHz  surplus,  hybrid  (3  dBm}  mixer,  not  to  scale.  The  actual  size  is  3/4*  square,  Alt  ele- 
ments are  constructed  with  t/4-wavelength  striptine.  The  IF  port  has  a  1/4- wavelength  stub  acting 
as  a  short  to  10  GHz  and  passing  tow  frequency  2  meter  IF. 


a  bare-bones  3  dB  hybrid  type.  It  was 
enclosed  in  a  box  lashioned  out  of 
1/2"-wide  brass  strips.  Again,  SMA 
coaxial  connectors  were  soldered  to 
the  appropriate  ports  on  the  PC  board 
for  the  RF.  LO,  and  IF  connections. 
See  Figure  4  for  a  description  of  this 
type  of  mixer  construction.  This  sur 
plus  mixer  was  Intended  for  use  at  12 
GHz  with  an  IF  of  1.4  GHz.  We  had  to 
modify  the  IF  port  to  make  it  usable  at 
145  MHz.  This  was  accomplished  by 
cutting  dead  the  1.4  GHz  RFC 
(stnpiine)  and  replacing  it  with  small 
wire-wound  RF  chokes  resonant  at 

145  MHz. 

Recently,  during  the  ARRL  1992  10 
GHz  contest.  I  took  this  same  mixer, 
using  it  in  my  10  GHz  system.  Opera- 
tion on  the  East  weekend  was  mobile 
10  GHz  SSB  with  my  partner  N6IZWV 
Both  of  us  operated  10  GHz  mobile  In 
motion  along  the  coast  road  from  San 
Diego  towards  Los  Angeles.  We  used 

the  waveguide  slot 
omnl  antennas  de- 
scribed in  this  column 
some  time  ago.  This 
omnidirectional  anten* 
na  made  mobile  oper- 
ation possible.  The 
omni  performed  welt, 
giving  about  10  dB 
nominal  gain. 

How  was  opera- 
tion? WellT  we  both 
logged  about  27  SSB 
contacts  from  Kerry 
N6JZWTs  truck.  The 


A  1*0  MHz 
O  IF  Port 


rigs  we  used  were  placed  in  boxes  in 
the  bed  of  the  truck  and  they  had  to  be 
modified  for  mobile  operation  We  had 
been  using  toggle  switches  to  transfer 
relay-con  trailed  circuit  functions  from 
receive  to  transmit. 

The  circuit  was  modified  by  con- 
structing an  RF  actuated  relay  circuit 
that  would  do  the  required  switching  In 
the  10  GHz  converter  when  we 
pushed  the  PTT  on  our  2  meter  HTs  in 
the  cab  of  the  truck.  In  this  configura- 
tion, the  2  meter  HTs  act  as  a  rec/xmit 
(F  of  our  10  GHz  system.  When  we 
operated  the  PTT  on  the  2  meter  HT, 
RF  was  detected  in  the  truck  bed  de- 
tect circuit  and  it  in  turn  operated  a 
myriad  of  coaxial  relays  in  the  rear  of 
the  truck.  This  re-configured  our 
equipment  from  receive  and  went  to 
transmit,  activating  the  TWT  amplifier 
last.  Quite  a  hunk  of  junk  going  on,  but 
it  performed  flawlessly  tor  the  entire 
day's  operation  on  both  Kerry's  and 
my  system. 

With  the  switching  in  good  opera- 
tion and  planing  operation  using  omni- 
directional antennas  several  things 
had  to  be  proved.  As  far  as  I  know, 
mobile  operation  in  motion  has  not 
been  done  before,  at  least  with  omni- 
directional antennas.  In  actual  use  the 
antennas  worked  out  quite  well,  as 
shown  by  the  27-some  contacts  we 
made.  Of  course,  we  took  advantage 
of  the  terrain  along  the  coast  highway, 
making  most  paths  over  the  water. 
However,  many  contacts  were  made 
over  land  paths  and  communication 


1992  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory $10 

Name  Index  ......... .10 

Geographic  index 10 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 

.703:  694-5777         800:  282-562B 


CB-TO- 10  METERS 


We  specialize  in  CB  radio  modificahon 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  19761  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH  -  Owner 
PO   BOX3150::X    PHOENIX.  AZ  85046 


Camel-Back  Beam? 

Out  in  Sudan  there  are  bunches  of  cameH.  So  I  Cix>k  mv 
ni  out  with  mc  and  huns  *  10  meter  HoifSqaare  from' 

§5ks  stuck  imo  the  camel's  saddle,  Evervbodv  bushed, 
ul  t  had  a  sJew  of  camei-back  QSO's  back  to"  the  Stiiiei 
■  ha:  wav.  -  What?  Ycu  don't  have  a  camel  for  vour 
HaltSqunre?  So  siring  u  from  what  vouve  got/ 

10  M     15  M     17"  M     >«  VI     M  M  40  M    l£d 

$40       $43         $46       $50         $60       $70    ?&n 

InfoPak  SI—  Plans:  TechNcne  1 22— S7ppd  USA 

AntennasWest  o^  howm; 

Bov  S0O2-S.  Prove  L  T  S4o05      800-926-7373 


CIRCLE  170  ON  READER 


CARD 


GIVE  YOUR 

HR-2510  HR-260 

the  same  features  as  the 

"BIG     RIGS1 


30  Memory  Channels 
Automatic  Repeater  Offset 
Programmable  Transmit  Timeout 
Programmable  Seek/Scan  (5  Khz. etc} 
Programmable  Mike /Channel  Buttons 
Programmable  Transmit  Freq.  Limits 
Extended  Frequency  Range  lotniiuimi 
Priority  Channel                  ' ^^^    <—^— i 
Split  Frequency  — *-| 

Many  More  Feat  urea **^*    ■-—J-— 1 


All  these  features  by  replacing 
your  radio's  existing  "CFET  chip! 

(Priority  Channel  requires  optional  hardware} 

$59.95  [Optional  Chip  Socket     $7  50) 

Include*  Operator's  and  Installation  Manuals 


CHIPSWITCK) 

4773  Sonoma  Hwy,  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  call  1707)  539-0512  far  free  Information 
jQuaniiii_Eilcei  available,  Deader  inquires  welcome 


CIRCLE  90  ON  READER  SERVICE  CARD 


SRC- 10 

REPEATER /LINK 

CONTROLLER 


DTMF  muling 

Intelligent  ID  >r 

Auxiliary  outputs 

Easy  ft  mUrtact 

Alarm  monitor  Input 

Telemetry  reiporne  tones 

Low  power  CMOS,  22ma  {a  12v 

Detailed  application  manual 

Programmable  COS  polar il ies 

Repeater  A  Imk  courtesy  tones 

Synthesized  link /remote  bate  capability 

$149.00  *TESF* 

CREATIVE  CONTROL  PRODUCTS 

3165  Buttling  Avvnue 

Grim*  Juration    CO   J  ISM 

{303}  434-MOS 


NTERACTIVE 

REMOTE  ALARM  & 

CONTROL  SYSTEM 


'  Control  anything  from  youi  handheld  usrng  DTMF 

*  Command  confirmations  are  Transmitted  lo  you  m  CW 
"  Remote  reading  of  sysiem  status  and  sensing  lines 

'  Alarm  subsystem  wiJi  page  you  using  DTMF  sctieme 

*  3  Relay  contacts  and  3  remote  sensing  lines  available 
'  User  Changable  passwords  *  Powered  by  12V  DC 

*  Use*  pfoo/amrriabie  aulomaic  station  ID  *>  CW 

*  Connect  easjty  to  soeahec  rnicropnone'PTT  ot  radio 

laad  voir  order  to 


J&W  Technology 
38  Jade  Streei 
Scarborough,  Ont 
Canada  MIT  2TB 


tnt'oductcry  Ofler 

AnsfHTthlefl  |  i+^h.,1  witti  ■::;*&*  5149  US 

AnsemtrtSiJ  &  letted  um  CftBflfj  Si  T«  US 

Manual  -•rxiMihftiifrwimim.v.K        |  ID  US  -FAX/Votce  i416j29tM499 

Prices  are  in  US  F  unds  Please  add  £5  for  nsndiina  &  shipping 
Ontano  orders  add  fl%  f*ST  Money  orders  w  certified  checks 
Pef  sonnflf  elicits  allow  3-4  weeks  lo  clear  No  CQO's 
MAS  CARD  Accepted  ,Jtw . mwumi *- l^u***  .*-**4 
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CIRCLE  146  OH  READER  SERVICE  CARD 


CIRCLE  246  ON  READER  SERVICE  CARD 
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RFPort 


Coupling 
CspflcitorB 


r 


fEFCfi  1500  MHz 


O  IF  Port 


RFC  ft  1500  MHz 


figure  4.  12  GHz  commercial  mixer  with  1500  MHz  IF  to  modify  the  tF  port  for 
150  MHz/2  meter  tF  Cut  out  1,56  GHz  RFCs  and  replace  with  2  meter  RFC.  RFC 
(choke)  must  be  a  miniature  device  the  size  of  a  1/4-watt  resistor  as  the  PC 
board  is  3/4 "  wide  by  2"  long. 


was  just  great  When  the  Doppler  shift 
became  too  great  due  to  our  motion 
and  signals  were  strong,  we  shifted  to 
FM  narrowband  operation  with  our 
HTs  (a  flick  of  the  mode  switch).  FM 
worked  quite  wefl.  As  a  matter  of  fact, 
in  a  few  cases  communications  on  1 0 
GHz  was  so  good  it  was  a  vast  am- 
provement  over  simplex  2  meter  com- 
munications. 

We  made  no  attempt  to  aim  anten- 
nas, other  than  trying  to  locate  a  park- 
ing space  or  drive  until  signals  peaked 
up  to  higher  levels.  On  one  stop  temp- 
tation was  rampant  as  the  best  signal 
strength  was  obtained  when  parking  in 
front  of  a  bakery.  Normally,  traveling 
from  San  Diego  to  Los  Angeles  is 


done  on  freeways  and  little  is  noticed 
of  the  small  coastal  communities.  But, 
since  time  was  not  important,  we  took 
the  coast  road  and  it  proved  to  be  an 
additional  pleasure  for  a  Sunday  out- 
ing. 

So  much  for  our  operation.  The 
point  I  wanted  to  make  Is  that  our  rigs 
worked  we  I  \  and  they  were  construct- 
ed out  of  surplus  components.  You 
don't  have  to  pay  dearly  for  an  expen- 
sive commercial  unit,  just  watch  the 
surplus  sales  and  swap  meets.  What 
you  want  may  be  disguised  as  part  of 
a  much  larger  PC  board.  In  our  case, 
we  had  to  cut  the  mixer  out  of  a  much 
larger  PC  board  and  attach  connec- 
tors to  it.  It  worked  well.  Keep  your 


eyes  open  and  you  too  can  possibly 
find  some  rare  goodies  in  surplus. 

International  Microwave  Operation, 
Denmark 

I  received  another  bit  of  information 
from  Steen  Gruby  OZ9GJ  in  Denmark. 
Steen  sent  the  fogs  of  operation  from 
their  group's  (the  North  Zealand  and 
Procom's  Amateur  Radio  Club)  activi- 
ty. They  operated  on  not  only  10  GHz 
but  24  GHz  and  47  GHz  as  well.  Quite 
an  accomplishment.  In  1990  the  best 
they  did  on  24  GHz  was  227  km,  set 
by  OZ1UM  and  DB6NT,  just  52  km  off 
the  world  record  for  24  GHz  distance. 
This  year  they  planned  to  work  47 
GHz  and  from  their  notes  never  be- 
lieved that  they  would  equal  or  better 
their  previous  distances  set  on  10 
GHz  or  even  24  GHz.  However, 
DB6NTt  DF9LN  and  DF2CA  succeed- 
ed in  carrying  out  a  two-way  SSB/CW 
Q3Q  with  OZ1UM.  That  equates  to  a 
contact  on  47  GHz  of  90  km,  and  a 
European  record. 

The  equipment  at  DB6NT  was  a 
transceiver  with  5  rnW  output  and  a 
noise  figure  of  15  oB.  They  used  a  30 


cm  parabolic  dish  with  a  Cassegraln 
feed  system.  OZIUM's  transceiver 
had  100  microwatts  and  a  similar 
noise  figure,  15  dB.  See  Photo  A.  The 
antenna  was  a  25  cm  Procom  dish 
with  an  open  waveguide  feeding  sys- 
tem, referred  to  as  a  "shepherd's 
crook."  They  all  appear  quite  active 
and  look  like  they  are  mounting  a  very 
serious  effort  towards  breaking  the 
world  distance  record  of  104  km  on  47 
GHz,  I  have  to  add  that  they  must 
have  had  a  good  source  for  compo- 
nents especially  for  24  GHz  and  47 
GHz  materials.  Members  of  our  mi- 
crowave group  here  in  San  Diego  are 
looking  for  materials  for  these  frequen- 
cies as  they  are  quite  hard  to  obtain. 
You  have  to  watch  out  for  lots  of  those 
components  that  start  with  the  ttMH 
word  ("microwave")  that  makes  com- 
ponents expensive  at  swap  meets  and 
other  gatherings, 

Well,  watch  out  for  that  "W  word.  I 
hope  you  enjoy  it  as  much  as  !  do.  As 
always,  I  will  be  glad  to  answer  any 
questions  concerning  this  or  other  re- 
lated topics.  P[ease  enclose  an  SASE 
for  a  prompt  reply. 


TABLE  1. 

PORT  IDENTIFICATION  FOR  DBMS, 

SRA 

SRA                 SUA 

SBL 

GRA 

Type 

1-3 

2-4                    6-11-12 

1-3 

A11 

LO 

0 

8                      8 

8 

1 

HF 

1 

3-4                    1 

1 

6 

IF 

3-4 

1                      3 

3-4 

4 

Ground           2-5-6-7 

2*5-6-7             2-5-6-7 

£-5-6-7 

2-3-5 

NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer. 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mineral,  VA  23117 

703:894-5777         800:282-5628 

CIRCLE  7  ON  READER  SERVICE  CARD 


Fast  &  Fun  G5RV  QuicKits" 


Fa»t  &  E*sf  t«  Balld. 

*  Faii-Saf*  visual  iniinut^ai 

•  N?  m»»ring  ->r  cutting 

*  EytryibiAj  in<l»J*J 

*  Finish  antenna  ia  minutes 

Qcilltv  C«mj)*ntnlf 

■  PftttlJtrc  J  Silver  Fiftiift 

•  Kiilcpr^f  QautFJ+x  wit* 

♦  Fo31  v  insnEjI^J.  wx  iiileJ, 
frW'>rr>d<.  l->w  i-HJ*  <J**isH 

Tfailt  AR  fitiuli  IikI  WARC 

Willi  PI ini,  Pal  [erne  Dm? 


-^  K*K*-S.  Pr"V-»,  I'T  VA&* 


-  Fall  Sil<  G5RV  S^H-W? 

IK!  ft  iiO-lODijvl* 
-H*lfSfe«G5tt/  $29.95 

51  ft  4&16  DjiMjJ* 

♦  Quarter  Si?*  C5B.V  (2&S3 
2$  ft  2fc  14  Dilute 

■  RridvMjJc  102  fl  G5RV     S3#4» 

*  2W  £W>n  250#  lift*         il  I  *> 


Order   Hot-Lir,*: 


Ltd  «5  PkH 


DUCKTAILS! 

Counterpoise  Radmls 


Dramatically  Improves  Your  HTs  Performance! 

only  $4.95 

Douglas  RF  Devices 

P.O.  Box  246925  •  Sacramento,  CA  *  95824 

Specify  band{s)  when  ordering.  Dual  band  add  $1.00. 


M*r  TVf hS"t*  H 24-D  U.9F  ppd  lsa  1 -800>926-7373 
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QUICK-N-EASYMdsp 


REPEATER  MAPS 


FRONT 
OF 

CARD; 


OUJOK-ltEAW  JWHK5EE  EM  BPLVBT  HAJ* 


flffWHW;iw:fti,'.::w:'K'>>:-: 


BACK 

OF 
CARD: 

220  MHz 
440  MHz 
900  MHz 
1.2  GHz 

Why  spend  your  time  flipping  through  a  small 
book  looking  for  a  nearby  repeater?  Now  you 
can  use  the  QUICK-N-EASY  REPEATER  MAP 
to  find  the  repeater  you  are  looking  fori  The 
map  is  easy  to  read,  easy  to  use,  and  perfect 
for  travel.  HIGH  QUALITY  laminated  plastic 
map  of  your  state  with  2m  repeaters  on  the 
front,  and  other  bands  on  the  back.  Because 
it's  laminated,  it's  tough  and  rugged.  YOU'LL 

LQYEfTJ ORDER  TODAY! 


CATALOG  $2 


Power  for  Amateur  Radio 


9REAT  FOF  HF,  EME,  Dx,  ORP,  VLF.  EXPERIMENTATION.  ETC. 

*  CONNECTS  TO  THE  PRINT Efl  POST  ON  YGLJ.R  Ife.W^, 

■  PROFESSOR.  AUDIO  16-3ITA/DAND1B-HITD/A  CONVERTERS 

■  EXTREMELY  SHARP  BANDPASS,  NQTCK  AND  ARBF7RARY  FlLTFRS 

*  INSTANTLY  ELIMINATE  NOISE,  ENHANCE  DESIRED  SIGNALS 

■  RECORD  AND  PLAYBACK  THRU  DIFFERENT  DIGITAL  FILTERS. 

■  APPLY  POWERFUL  DSP  ilMF  AMD  «=HEQUENCY   TECHNIQUES 

■  HIGHEST  PERFORMANCE  DSP  ARCHl  I  fcCTURE  YOU  CAN  BUY 

■  I  IGHTNING  FAST   HEftH  RESOLUTION,  CQuOfl  SPECTRAL  ANALYSIS 

■  SOFTWARE  EXTENSIBLE  FOR  UNLIMITED'  POSSlBELltlGS 
p    MUCH  MQflC      3C  -  DAY  MONEY  SACK  GUARANTEE  I 


B< 


(REFUNDED   WITH  JUST 

PURCHASE)       *+fc*i     >h 


FBontoipiises 

15600  NW  31st  Ct. 
VANCOUVER,  WA     93685 

Phone/Fox:  (206)  573-0910 


PER  CARD 

OR 
3  CARDS 
FOR   $10 


DSP- 1 20  Kits  &  systems  start  at     $99 

Easily  the  best  DSP  our  dub  has  seen 
We  mixed  a  SSB,  RTTY,  CW7  and  some 
interference,  to  the  ear  it  sounded  terrible, 
the  DSP- 120  filters  out  everything  but  the 
desired  mode  (SSB,  RTTY,  or  CW).  In  fact 
we  can  quickly  identify,  fitter,  and  listen  to 
one  of  the  RTTY  tones.   Very  impressive!  " 

Terry  Gerties     AB5K 


Plf AICWl  Cfl  WHITE  FUR  MGflb  MfCfihVOCjH 

BIGETAL  INTEJFMC1T[¥E 

SIGNAL  CORPORATION 
3317  N.=.    !6mti  Ave.  Voncouver,  Wn.  936M     Ph.  206  256-3654 
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CIRCLE  231  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  teaching  software  from  GGTE  is  the 
most  popular  in  the  world— and  for  good  reason. 
You'll  (earn  quickest  with  the  most  modern  teaching 
methods— including  Fafnsworth  or  standard  code, 
on-screen  flashcards,  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time — in  12  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one  tenth  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al  drills. 

Get  the  software  the  ARRL  sells  and  uses  to  create 
their  practice  and  lest  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  all  levels.  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edition  is  even 
better— and  It's  In  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  OSTor  73  or  send  $29.95 

a   +  $3  S&H  (CA  residents  add  7.75%  tax }  to! 

fffl.  GGTE,  P.O.  Box  3405,  DepL  MS, 

Newport  Beach,  CA  92659 

Specify  5H  or  3Va  Inch  disk 

(price  Includes  1  year  of  free  upgrades) 
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ARTER  &  BUY 


Number  28  cm  your  Feedback  card 


Turn  your  old  ham  and  computer  gear  alia  cash  tow.  Sure,  you  can  wait  tor  a  ha/nfest  to  try 
and  dump  it  but  you  know  youl  get  a  far  more  Mitotic  pnce  if  you  have  ft  out  where  100,000  ac- 
tive ham  potential  buyers  can  see  it  than  the  tew  hundred  local  hams  who  come  by  a  flea  market 
table.  Check  your  attic,  garage,  ceflar  and  doset  shelves  and  get  cash  tor  your  ham  and  computer 
par  before  ft  too  dd  to  seJL  You  know  you're  not  gong  to  use  it  again,  so  why  leave  it  tor  your 
widow  to  throw  oul?  Thai  smff  isn't  getting  any  youngeri 

The  73  Flea  Market  Barter  W  Buy,  costs  you  peanuts  lafrnosty— comes  to  35  cents  a  word  for 
individual  tnoncommefoaj)  ads  and  S1  00  a  word  \tx  commercial  ads.  Don't  jrfa/i  on  teing  a  long 
story.  Use  abbreviations  cram  I  in.  But  be  honest  There  am  plenty  of  hams  who  love  to  fo  Ihings, 
so  rf  fl  doesn't  work,  say  so. 

Make  your  list  count  the  words,  including  your  call,  address  and  phone  number  Induce  a 
check  or  your  credit  card  number  and  expiration.  If  you're  placing  a  commercial  ad.  include  an  ad- 
ditional phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  nat  a  daily  newspaper  so  figure  a  couple  months  before  the  ac- 
tion sjarts:  then  be  prepared.  If  you  get  too  many  calls,  you  pnced  it  tow.  U  you  don't  get  many 
calls,  too  high. 

So  get  busy.  Blow  the  dust  off,  check  everything  out  make  sure  it  still  works  right  and  maybe 
you  can  help  make  a  ham  sure  it  still  works  right  and  maybe  you  can  help  make  a  ham  newcomer 
or  retired  old  timer  happy  wilh  that  rig  you're  rvoi  using  now.  Or  you  might  get  busy  on  your  com- 
puter and  pul  logelher  a  list  of  small  gear/parts  (0  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  ln*  Buy,  Judy  Walker,  70  RL  202N,  Peterborough  NH 
03458  and  get  set  lor  the  phone  calls. 


The  deadline  for  the  March  classi- 
fied ad  section  is  January  2, 1993. 

SUPERFAST  MORSE  CODE  SU- 
PER EASY,  Subliminal  cassette.  $10. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  super  easy  technique.  $10. 
Both  Si  7,  Money  back  guarantee. 
Free  catalog:  SASE.  Bahrt  150-T5 
Greenfield,  Bloommgdale  II 60108. 

BNB221 

FINALLY  HEAR  THOSE  UNREAD- 
ABLE SIGNALS  buried  in  noise,  net- 
rodynes.  tuner-uppers*  The  REVO- 
LUTIONARY JPS  Audio  Filter  NIR- 
10,  Digital  Signal  Processing.  DEEP 
DISCOUNTED:  $329,95  DELIV- 
ERED continental  U.S.J  (elsewhere 
$350).  Also,  NF-60  DSP  Notch  Filter 
ELIMINATES  MULTIPLE  NOISE 
TONES,  discounted  at  $139.50  deliv- 
ered!, see  3/92  73  Mag.  REVOLU- 
TIONARY WIRE,  "FLEX-WEAVE" 
Tm  168  strand  #14  hybrid  wire  rope, 
$36.95  for  275T  min.  DELIVERED 
contUS.  Coax,  etc.,  Catalog;  $1,00. 
Authorized  dealer:  DAVIS  RF  Co.T 
POB  230  SR,  Carlisle  MA  01741. 
24-HGUR  ORDERS:  1-800-484- 
4002,  CODE:  1356,  FAX:  508-369- 
1738.  BNB254 

MOST  complete  and  comprehensive- 
resistor  color  code  identification 
chart -coil  winding  data  chart-L,  C.  F 
nomagraph-  capacitor  decipher 
chart.  Slop  mystery  of  componet 
identification,  Post  charts  at  work 
bench  for  quick  component  identifica- 
tion. Specify  required  chart,  each 
chart  $3.00  all  for  $10.00.  Send  pay- 
ment to  TMS  ELECTRO-DATA  INC, 
4906  S.E.  Mills,  Lawton  OK  73501. 

BNB255 

GOVERNMENT  JOBS,  NOW  HIR- 
ING in  your  area.  $1 6,000-$68<000. 
Call  1-800-333-3737  Ext  J-4080  for 
current  federal  list  BNB333 

QRP    KITS    IN    CANADA!    CW 

Transceivers,  Receivers,  Morse 


Keys,  and  more.  Details;  XO  RA- 
DIO KITS/'  Box  1546,  Bradford,  On- 
tario, L3Z-2B8  CANADA.  (416)-775- 
9119-  SNB433 

OSL  CARDS— Look  good  with  top 
quality  printing.  Choose  standard  de- 
signs or  fully  customized  cards.  Re- 
quest free  brochure,  samples 
(stamps  appreciated)  from  Chester 
QSLs,  310  Commercial,  DepL  A, 
Emporia  KS  66801.  FAX  (316)  342- 
4705.  BNB434 

CLUBS  or  INDIVIDUAL  MEMBERS: 
BUY  WHOLESALE  WIRE  ANTEN- 
NA PARTS,  coax,  ladder  line.  JPS 
DSP  AUDIO  and  NOTCH  FILTERS, 

Dacron  rope,  "FLEX-WEAVE"  Tm 
hybrid  wire  rope.  Chartered  clubs  or 
two  or  more  members  qualify,  DAVIS 
RF  CoM  1-800-464-4002,  CODE 
1 356,  BNB557 

COAX,  GROUND  RADIAL  WIRE, 
OPEN  WIRE  LINE,  DACRON 
ROPE:  WHY  RISK  FAILURES  wilh 
aerial  supports?  Strong,  high  UV  re- 
sistant, non-stretch  braided  Dacron* 
$/32m:  $.G45/ft  (260  lb  test);  3/16" 
S.095/fl  (770  lbs);  5/16*:  $,145/ft 
(1775  lbs).  50  foot  increments,  Add 
$4.95  shippmg/h  (contUS,  Canada 
$7.95).  NOTE;  Add  $130  if  spooled. 
Counterweights,  B&W  AI-5  polymer 
(1000  lb)  4*  insulators  DISCOUNT- 
ED; $  2,49  eat  Catalog:  DAVIS  RF 
Co..  POB  230-SR.  Carlisle  MA 
01741,  24  HOURS:  1-800-464^1002, 
CODE  1356.  BNB562 

RIG  REPAIR  by  20-year  ham,  Fast, 
reasonable.  Skip  Withrow,  5404  S. 
Walden  Street,  Aurora  CO  30015. 
(303)  693-0997,  BNB702 

IBM  PC  VIDEO  DIGITIZER  640  BY 
480  RESOLUTION.  256  gray  levels, 
$89.98.  Demo  disk,  $3.  Information, 
$1,  Colorburst,  Box  3091,  Nashua 

NH  03061.  BNB703 

ROSS'  SS$S  NEW  February  (ON- 
LY): KENWOOD  R-20O0  $620.00,  R- 


5000  $340,00,  VFO-700  $150.00, 
ICOM  900  $400.00,  229A  $340,00, 
471 H  $900.00,  KANTRONICS  KPC* 
3  $106.00,  AMTORSOFT  VIC.20 
$40.00,  INTERFACE  $70.00.  BIRD 
500A  $50,00  SOB  $56.00,  4304 
$290.00.  500  FT  RG-213  $150.00, 
ALLIANCE  HD-73  $153.00,  U-105 
$52,00.  ALL  LIMITED  TIME  OF- 
FERS. OVER  9,037  ham-related 
items  in  stock  for  immediate  ship- 
ment. Mention  ad.  Prices  cash, 
F.O.B.  Preston,  HOURS  TUESDAY- 
FRIDAY  9:00  TO  6:00,  9:00-2:00 
P.M.  MONDAYS.  CLOSED  SATUR- 
DAY &  SUNDAY.  ROSS  DISTRIBUT- 
ING COMPANY,  78  SOUTH  STATE, 
PRESTON  ID  83263,  (208)  852- 
0830.  BNB707 

GIANT  SOLAR  PANELS  $44.00  EAI 
Excellent  Prices/Solar  Equipment/ 
Accessories.  Free  Information/Send 
Stamped  Envelope,  Catalog  $3.00. 
To:  Quad  Energy,  P.O.  Box  690073, 
Houston  TX  77269.  (713)  893-0313. 

BNB71S 

SIMPLEX  REPEATERS  $149.00! 

We  manufacture  them  ourselves. 
Quad  Energy*  P^)  893-0313, 

BNB716 

ELECTRON  TUBES:  All  types  and 
sizes.  Transmitting,  receiving,  mi- 
crowave ,  ,  .  Large  inventory  -  same 
day  shipping.  Daily  Electronics, 
10914  NE  39th  ST  Suite  B-6,  Van- 
couver. WA  98662.  (800)  346*6667 
or  (206)  896-3856.  BNB719 

WE  HAVE  IT!  AEA,  Astron,  Bencher, 
Butternut,  Callbookh  Comet,  Dia- 
mond, Hustler,  Kantronics,  Larsen 
Antennas,  MFJ,  Radio  Shack,  Smi- 
ley, antennas,  Valor  antennas,  and 
more,  Small  town  service  with  dis- 
count prices.  Dandys,  120  N.  Wash- 
ington, Wellington  KS  67152.  (316) 
326-6314,  BNB722 

MINIATURE     POLICE     RADAR 

TRANSMITTER  one  mile  range,  $41 
assembled,  $31.00  kit,  (219)  489- 
1711.  P.O.  Box  80096,  Fori  Wayne 
IN  46893.  BNB725 

HAM  RADIO  REPAIR— Prompt  ser- 
vice. ROBERT  HALL  ELECTRON- 
ICS, 1660  McKee  Rd.,  Suite  A,  San 
Jose  CA  95116.  (408)  729-8200. 

BNB751 

TEN-TEC,  NEW  FACTORY  BOXED 
LATEST  1993  Production  Models, 
USA  made,  535  Argonaut,  536 
Delta,  563  Omni  6,  585  Paragon 
Tranceivers,  420  Hercules,  422  Cen- 
turion, 425  Titan  Linear  amplifiers. 
238,  253,  254  Antenna  tuners,  239t 
240  dummy  loads,  mobile  HF  anten- 
nas, keyers,  cabinets,  filters. 
Visa/MC  or  check,  for  best  mail-order 
deal,  Write/phone  Bill  Slep  704-524- 
7519,  SLEP  ELECTRONICS  COM- 
PANY, Box  100,  Otto  NC  28763- 
0100.  BNB756 


AMATEUR  RADIO  SERVICE:  Com- 
plete repair  facility.  15  years  commu- 
nications repair  experience.  Special 
service  needs?  No  problem.  Give  us 
a  call.  Compassionate  rates.  HAM- 
SERVE,  1720  Grand  Ave., 
Waukegan  IL  60O8S,  (708)  336-2064 
(Dean)  or  Voicemail  at  (708)  580- 
2034.  BNB760 

THERMOGRAPHED       CARDSl 

Raised  print  QSLs  at  flat  printing 
prices.  Samples:  Phone  (817)  461- 
6443  or  write:  W5YI  Group,  Box 
5651 01 1  Dallas  TX  75356.     BNB761 

WANTED;  HAM  EQUIPMENT  AND 
OTHER  PROPERTY.  The  Radio 
Club  of  Junior  High  School  22  NYC, 
Inc.  is  not  only  the  Big  Apples 
largest  Ham  club  but  atso  the  nations 
only  full  time  non-profit  organization 
working  to  get  Ham  Radio  into 
schools  around  the  country  as  a 
theme  for  teaching  using  our 
EDUCOM-EducalionThru  Communi- 
cation-program. Send  your  radio  to 
school  Please  look  over  whatever 
unwanted  equipment  you  may  have 
and  call  us.  Your  donated  amateur  or 
related  equipment,  which  will  be 
picked  up  or  shipping  arranged, 
means  a  tax  deduction  to  the  full  ex- 
tent of  the  law  for  you  as  we  are  an 
IRS  501  (c)  (3)  charity  in  our  twelfth 
year  of  sen/ice,  Your  help  will  also 
mean  a  whole  new  wortd  of  educa- 
tional opportunity  for  children  around 
the  country,  Radios  you  can  write  off, 
kids  you  can't.  Please,  write  the  "22 
Crew"  today:  The  RC  of  JHS  22, 
POB  1052,  New  York  NY  10002. 
Round  the  clock  telephone  (516) 

674^072  and  FAX  (516)  674-9600. 

Young  people,  nationwide,  can  get 
high  on  Ham  Radio  with  your  help. 
Meet  us  on  the  WB2JKJ  CLASS- 
ROOM NET;  7.238  MHz.  1200-1330 
UTC  and  21,395  MHz.  1400-2000 
daily,  BNB762 

SOLAR  POWERED  HAMS!  The 

Suns  witch  is  a  charge  controller  to 
protect  your  batteries  from  over 
charge.  Power  MOSFETs  are  used, 
no  relays!  Assembled  tuned  and 
tested  $39.95  plus  $2,50  shipping. 
Sunlight  Energy  Systems.  2225 
Mayflower  NW,  Massillon  OH  44647. 

BNB774 

MILITARY  MONITORING  ANTEN- 
NAS: broadband  VHF/UHF  dis- 
cones,  biconicals,  satcom  types, 
30-1000mc.  shipboard  construction, 
'N*  connectors,  satcom  preamps, 
antenna  multicouplers,  cables, 
accessories.  (419)  726-2249. 

BNB813 

FREE  SHAREWARE  AND  HAM 
CATALOG  for  IBM  or  CoCo,  Morse 
code  computer  interfaces,  $49.95. 
Dynamic  Electronics,  Box  896,  Hart- 
selle  AL  35640,  205-773-2758. 

BNB615 
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PRINTER  FOR  SALE:  Vic  1525, 

very  low  useage,  with  stand.  $130, 
Klaus  Spies,  POB  43185,  Niles  IL 
60714-0185,  BNB820 

WANTED:  SS-50  BUS  BOARDS. 

Send  list  &  cost.  Ray  Baumiller,  RO+ 
Box  196.  Bedford  PA  15522.BNB823 

SENSATIONAL   NEW    WAY    TO 

LEARN  CODE-Do  Aerobics,  Sing, 
Jog,  or  Drive  whife  learning  code! 
Now  the  secret  is  yours!  Order  THE 
RHYTHM  OF  THE  CODE-Morse 
code  music  cassette  today!  $9.95 
ppd  KAWA  Records  P.O.  Box  319- 
S.  Weymouth,  MA  02188.     BNB824 

DESIGN  CUSTOM  FIR  DIGITAL 
FILTERS  for  DSP  projects.  FIRPLOT 
v2.8  creates  length  3-128  Bandpass, 
LP,  HR  Notch  filter  coefficients  on 
any  PC.  Details  in  HR  4/89  or  SASE. 
Executable  w/manual  S59  on 
3.5/5.25*  Paul  Setwa,  NB9K,  61  E. 
Tllden  Dr.,  Brownsburg  IN  46112. 

BNB825 

KENWOOD  850-SAT,  Astron  RS- 
35A,  bencher  key  $1500,  Freq. 
counter  and  MFJ  SWR  Analyzer 
$150  N5RUQ  505-984-0951. 

BNB826 

WANTED:  160  Meter  Spider  mootte 
antenna.  Denis  VE6AGE.  1-403-240- 
2936,  Must  be  in  excellent  condition 
and  priced  right.  BNB328 

WANTED  TO  TRADE:  working  Icom 
IC-2AT,  Heathkit  10W  amplifier,  mo- 
bile and  portable  5/8  antennas  for 
working  Icom  IC-3AT  Rolf  Spies 
N9BRL,  8502  North  Oketo,  Niles  IL 
60714-2006.  BNB830 

DIGITAL  SWR  and  POWER  ME- 
TER, Assemble,  Kit,  or  Plans,  with 
Alarm  and  Set  Potnts.FREE  informa- 
tion RUPP  ELECTRONICS,  5403 
Westbreeze,  Fort  Wayne  IN  46804. 
219-432-3049.  BN8831 

R-390-A  SERVICE:  module  repair  to 
complete  rernanuiacture,  cosmetic 
restoration,  20  years  experience,  ex- 
pert service.  1-week  turnaround. 
Very  reasonable,  any  condition  ac- 
cepted. (419)  726-2249.       BNB834 

FCC  COMMERCIAL  LICENSE 
PREPARATION  RADIOTELE- 
PHONE-RADIOTELEGRAPH. Lat- 
est home  study  fast  easy  audio 
video.  FREE  details  WPT  Publica- 
tions 1  -800-800-7588.  BNB840 

PRINTED  CIRCUIT  BOAR0S- 
etchedT  drilled,  tin-plated.  Single  sid- 
ed Sl.25feq.  inch.  No  setup  charge. 
Send  negative  or  artwork  (S10.00  for 
negative).  We  can  generate  artwork 
From  your  schematic.  CHELCO 
ELECTRONICS.  61  Water  St. 
Mayville  NY  14757  1-800-388*8521. 
3NB842 


CUBAN  FOOD  RECIPE  BOOKLET, 
Black  Beans,  Yellow  Rice.  Picadillo, 
Ropa  Vieja,  more.  $5.00  Postpaid* 
Ken  Merrill,  10234  SW  55th  Lane, 
Gainsville  FL  32608.  BN  B870 

NEVER  BEFORE!  20,000  share- 
ware programs  on  three  CD-ROM 
discs.  $69  plus  $5  shipping,  includ- 
ing many  useful  ham  programs, 
Amazing  value!  Dealers  wanted! 
Crosley,  Box  276G,  Alburg  VT 
05440.  (514)  739*9328.        BNB871 

K8XF  TELEGRAPH  KEYS  IMPORT 
COMPANY.  Just  arrived  Hi-Mound's 
remarkable  quality,  superior  con- 
structed keys  affordably  priced.  MK- 
705  iambic  dual  paddle,  marble  base 
$129.95.  HK-702  Handkey,  marble 
base  S1 49.95.  BK-100  Bug,  bakeltte 
oase  S1 54.95,  Keys  have  plastic 
dust  covers.  Shipping  $8  UPS,  Flori- 
da OPS  6%  sales  tax.  Flyer. 
S.A.S.E.  appreciated.  K8XF,  9929 
Fox  Squirrel,  Newport  Richey  FL 
34654.  BNB873 

FREE  Ham  BBS.  317-742-2214. 

BNB899 

R-390-A  SQUELCH  MODIFICA- 
TION: small  extemaJ  add-on  module, 
super  sensitive,  works  great  on  AM 
and  SSB,  15  minute  installation,  in- 
structions included.  $25,00.  (419) 
726-2249.  BNB906 

WANTED:  BUY  St  SELL  All  types  of 

Electron  Tubes.  Gail  toll  free  1  (800) 
421-9397  or  1  (612)  429-9397.  C  & 
N  Electronics,  Harold  Bramstedt, 
6104  Egg  Lake  Road,  Hugo  MN 

55038.  BNB915 

ESTATE  SALE:  Wilton,  CT— Rohn 

HDBX  48  FT.  Tower.  Tri  Band  plus 
40.  11  EL  on  144  &  440.  tri-Band 
vert.  2-220-440.  Comes  complete 
with  175  FT.  Dipole  on  two  acres, 
Cul-De-Sac,  and  5  brms,  3-1/2 
baths.  400SF  finished  shack  (over  2 
car  garage)  2FP.  2  outbidgs.  at- 
tached Grnhse,  exquisite  gardens, 
stone  walls,  new  kitch,  HWD  FirsT 
new  furnace,  fresh  paint  in/out.  new 
roof,  new  driveway.  Ready  to  go. 
Priced  at  $587,500  well  below  peak 
value,  surviving  spouse  is  moving 
on.  CONTACT  KA1A1A  at  (203)  762- 
6378.  BNB916 

COMMODORE  $4  HAM  PRO- 
GRAMS^ disk  sides  over  200  Ham 
programs  $16.95,/$  P9  stamp  gets 
unusual  software  catalog  of  Utilities, 
Games,  Adult  and  British  Disks. 
Home-Spun  Software,  Box  1064-BB, 
Estero  FL  33928,  BNB91 7 

BRAND  NEW  NATIONAL  HRO-500 
in  factory  sealed  box  with  manu- 
al, AC  cord,  accessory  plug,  DC 
plug.  Never  opened  38  lbs  crate 


56  lbs  box.  Si  100  plus  shipping, 
BROWN,  POB  3514,  Lancaster  CA 
93566,  605-943-2027  8AM  to  noon. 

BNB921 

KENWOOD  741  MODS:  crossband. 
200  channels  per  band  expanded 
RF,  900MHZ  receiver,  games,  10 
neat  mods  in  all.  Enhance  an  excel- 
lent radio.  Send  $15  to  Doug  Mar* 
N2PLR,  Box  239,  Kingston  NJ 
08528.  BNB922 

ACS  NU0B  BBS!  Free  access,  over 
1 6,000  programs.  (316)  251-2761. 

BNB923 

NATIONAL  SWAP  CALENDAR. 

Gives  dates,  times,  and  contacts  for 
ham  radio  and  electronic  swap 
meets  all  over  the  U.S.  Published 
monthly  $7.50/yr.  S.  Douglas  Pub- 
lishing. PO  Box  246925.  Sacramento 
CA  95824.  BNB925 

SPEAKER/ENCLOSURES'    For 

home  project,  QRP  rig,  code  osc. 
etc.  3"  speaker  inside  and  room  for 
3X5  PCB,  New  in  box,  phone  surplus 
beige  with  silver  front.  US  $6,00 
each  check  or  M,0.  includes  US 
shipping.  Ted/K5KJX.  Box  470009, 
Tulsa  OK  74147.  BNB926 

INEXPENSIVE  HAM  RADIO  EQUIP- 
MENT Send  postage  stamp  for  list, 
Jim  Brady  WA4DSO,  3037  Audrey 
DR.,  Gastonia  NC  28054.     BNB927 

WANTED  TO  BUY:  telephone  patch 
panels:  patch  cords  and  related 
equipment/tools.  J.  Ramley,  1923 
Susquehanna  Rd.,  Abington  PA 
19001.  (215)  576-5607;  Fax  (215) 
576-5409.  BNB929 

RADIO  REPAIR  Amateur  and  com- 
mercial, professional  work.  Fred 
Fisher  WF9Q,  6866  W,  River  Rd., 
South  Whitley  IN  46787.  (219)  723- 
4435.  BNB930 

LITHIUM  BATTERY  PACKS:  15V. 
15AH;  high  amperage  output.  Light 
weight  (2.06  lbs,)  $12.50  ea..  case 
of  12  @  S1 30,00.  3V,  7.5AH  "D,T 
cells  5  @  $10.00,  S  &  G  Electronic, 
618  S.  62nd  St.,  Philadelphia  PA 
19143,  SAS.E.  215-474-7663. 

BNB931 

SUPER  ORP  CW  TRANSMITTERS- 

air  ready!  Best  global  value/lowest 
cost.  Fixed,  portable,  beacon,  bal- 
loon, hunts.  Ryan  Communications, 
111-E  Camelol  Rd..  PortersviUe  PA 
16051,  USA.  (412)  368-3859. 

BNB933 

WORLD     BAND     SHORTWAVE 

TRANSMITTERS  to  1  kW  tor  export. 
Utility  and  broadcast  service.  Ryan 
Communications,  111-E  Camelot 
Rd*,  Portersville  PA  16051,  USA, 
(412)368-3859.  BNB934 


HIGH  SURGE  DC-120VAC  INVERT- 
ERS, top  grade,  yet  affordable  Ryan 
Communications,  111-E  Camelot 
Rd.t  Portersville  PA  16051,  USA. 
(4 1 2)  368-3859.  BN  B935 

TRANSCEIVER  BANDPASS  FIL- 
TERS: SingJeband  $31.50.  Multi- 
band  remote  switched  $150.  Free  In- 
formation. Dune  Star,  Box  37,  St. 
Heiens  OR  97051.  (503)  397-2918. 

BNB955 

SOLID  ALUMINUM  ENCLOSURES: 

1/8  Inch  wall,  heavy  duty.  Prices  start 
under  $6.  Free  information.  DuneS- 
tar,  Box  37,  St.  Helens  OR  97051. 
(503)  397-291 8.  BN  B956 

WEATHER  INSTRUMENTS  Digital 
and  Traditional,  Call  for  catalog.  The 
Weather  Station.  1-8Or>666-70l4, 

BNB966 

SURPLUS  Huge  quaniities.  Lowest 
prices  in  America!  Dealers  wanted. 
Catalogs  $3.  SURPLUS  TRADERS, 
Box  276A,  Alburg  VT  05440, 

BNB935 

486SX  COMPUTER  FOR  HAMS! 

PC  compatible  computer  already 
loaded  for  the  ham  station,  windows 
3.1 ,  packet,  MUF,  Utilities,  and  log- 
ging programs  already  loaded, 
burned  in  and  ready  to  use  with  your 
ham  station.  For  info  write  or  call: 
Reeves  Computing  Services,  708 
Flagler  LnT  Redondo  Beach,  CA 
90278.  (31 0)  372-01 75.         BNB986 

I  BUY  ELECTRON  (VACUUM) 
TUBES  Magnetrons.  Klystrons,  Pla- 
nar Tri  odes,  etc...  Jeremy  Madvin  at 
the  Vacuum  Tube  Exchange,  (800) 
995-TUBE  or  fax  at  (800)  995-6851. 

BNB987 

PICTURE  QSL  CARDS  of  your 
shack,  etc.,  from  your  photo  or  black 
ink  artwork.  500  $26.00,  1,000 
$44.50,  Also  non-picture  cards.  Cus- 
tom printed  cards,  send  specifica- 
tions for  estimate.  Send  2  Stamps  for 
illustrated  literature.  Generous  sam- 
ple kit  $2.00.  half  pound  of  samples 
$3.00.  Raum's  RD2,  8617  Orchard 
Road,  Coopersburg  PA  18036. 

BNB988 

CELLULAR  HACKERS  BIBLE- 
$54.45.  Cellular  Programmers  Bible- 
$84.45*  Cable  Hackers  Video- 
$39.95,  Satellite  Hackers  Bitoie- 
$56.95,  Scanner  Hackers  Bible- 
S34.45.  TELECODE,  P.O.  Box 
6426-RF.  Yuma  AZ  85366-6426. 

BNB993 

VIDEOCIPHER/SATELLITE/SCAN- 
NER/CABLE/AMATEUR/CELLU- 

LAR.  Repair  Manuals,  Modification 
Books  &  Software.  Calaiog-$3.00. 
TELECODE  P.O.  Box  6426-RF, 
Yuma  AZ  85366-6426.  BNB994 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


202101  Everyday  Electronics  Data  Book  hy  Mike  Tooiey  BA 
A  bask  electronic  "recipe "  book  usin£  commonly  available  compo- 
nents SI&O0 

2ON102  Practical  Digital  Electronics  Handbook  by  MiktTo* 
iry  BA  fonusis  nine  digital  tcsr  eear  project*.  Digital  arvuit,  logic 
iate*.  bbtablcs  aid  timer*.  microprocessors,  memory  ami  input/output 
devices.  $1450 

20 N  iOj  Electronic  Power  Supply  Handbook  toy  LtnR.  Sinclair 
Coven  many  types  of  supplies — batteries,  simple  AC  supplier  switch 
mode  Mippticji  ami  invaders.  $1625 

20N1 04  Electronic  Test  Equipment  Handbook  by  Steve  Mnv  v 
A  t:uiiJc  to  cketronk  test  equipment  for  the  engineer.  technician.  *tu- 
dew  and  home  cxrfiusisst  SIH.00 

2ON10S  Digital  Logic  Gates  and  Flip- Flops  by  Im  A,  Sinclair 
A  firm  foundation  m  diciiai  electronic*.  Treats  the  topics  of  files  ad 
flip-flop*  thoroughly  and  from  the  beginning.  St&JOO 

01C80  Master  Handbook  of  1001  Practical  Electronic  Cir- 
cuits Tried  and  proven  Mil  id  stale  circuits,  i  19,95 

01P6B  Pirate  Radio  Stations  hy  Andrtn-  tody  Tuning  in  co  un- 
derground broadcasts.  Sv  12.95 

Q1T01  Transmitter  Hunting  hyJuwph  Mudl  and  Thtmas  Curiae 
Radio  direction  Finding  si  inputted.  SI  9.95 

02C30  Commodore  Hani's  Companion  hy  hm  Grtdibx  Com- 
modore  computer  and  the  Ham.  $950 

03R02  fttty  Today  by  Du*r  Ingram  Modem  ftride  ro  amateur  ra- 
d*xcfct>pc  S&5Q 

03SO4  Hidden  Signals  on  SetaHfte  TV  tn  Thrmuu  Hammjm 
The  secret  iicnab  on  the  satellites,  5 19 JO 

05E01  Basic  Electricity  and  Electronics  The  fundamental*  of 
electronics,  book  1  .S1J.95 

Q5EQ2  Basic  Electricity  and  Electronics  The  fundamentals  of 
elect  runic*,  book  2.  $9:95 

OS  EOS  First  Book  of  Modem  Electronics  Unique  jhdjki*  ihai 
ire  money  saving.  SI  1*5 


Q9D22  The  World  Ham  Net  Directory  hy  MiU  u,.^u^  v>  2nd 
edition.  Introduces  the  special  interest  ham  radio  networks  and  thorn,  you 
when  and  where  you  can  tune  them  in,  S9SQ 

04P33  Plrata  Radio  Directory  hy  Ceorgt  Zetttr  Where  to  tunc  in  on 
secret  ciiLcitainmcnt  stations.  S7.95 

10F093  1993  International  Call  book  The  new  IWJ  International  Call- 
hook  lists  5<HMXKI^  licensed  radio  amateur*  in  the  countries  outside  Nonh 
America,  h  coven  South  America.  Europe.  Africa,  Asia,  and  die  Pacific 
ami  {delusive  of  Hawaii  and  the  US,  possevJomi  $29.95 

10DO93  1993  North  American  CafBwofc  The  1991  North  American 
Cailbook  livcv  the  calls,  names,  and  address  information  for  5CO.UU0*  li- 
censed radio  amateurs  in  all  counihe*  of  North  America.  S29-95 

05H24  Radio  Handbook,  23rd  Ed.  by  Wttltam  I  Orr  W6SAI  84€ 
pages  of  everything  you  wanted  to  know  about  radio  communication. 
S29.W 

02B1 0  Haath  Nostalgia  by  Terry  Perdu?  KSTP  A  brief  history  of  [he 
Heath  Company  of  Benton  Harbor.  Michigan.  $9  JO 

10DF92  1992  Call  book  Supplement  An  update  tome  1992  [menu- 
tional  and  American  cailbook  v  SI 0,00 


12E7S  Basic  Electronics  prepared  by  the  Bureau  nf  Naval 
Personnel  Coven*  the  important  aspects  ol  applied  electronics  and 
electronics  convnumcaitons,  $19*95 

12E41  Second  Level  Basic  Electronics  Prepared  by  the  Bu- 
reau <j/  Saval  Penemnet  Sequel  to  Basic  EkciTomcs.  ihoraugh 
(jejuuenloflbc  more  advanced  levels  of  applied  electronics.  S7.50 

0TO45  The  Illustrated  Dictionary  of  Electronics,  Sin  Ed  ay 
Ruftt\  P.  Turner  and  Start  Gihihsco  An  cxhautrive  Iim  of  abbrevia- 
tions, and  appendices  packed  with  schematic  symbol h  and  conver- 
sion tables.  $26.95 

20  N  091  Most-  Often  ^Needed  Radio  Diagrams  and  Servic- 
ing information,  1926-1938.  Volume  One  tompded  hy  W^. 
Salman  An  invaluable  reference  for  anyone  involved  in  Vintage 
Radio  restoration.  %\  L95 

20NO96  How  TO  Read  Schematics  (4th  Ed.)  by  Donald  E. 
Hcmnqicm  Written  for  the  bc£*mcr  in  electronics,  but  it  also  corn 
Lttns  information  valuable  to  the  hobbvisi  and  engineering  icchni- 
cun.  SR95 

ZOIV097  Radio  Operator's  World  Atlas  by  Walt  Stinwn. 
WQCP  This  in  a  com  put  t  {5x7},  detailed,  and  comprehensive 
world  atlio*  designed  tn  be  a  comimil  desk  top  compitnlon  for  radio 
operators.  SI?,W5 

20ND9B  Electromagnetic  Man  by  Cyril  Smith  and  Simon  Beit 
Health  and  ru/ard  in  the  elecimrjl  environmenL  S29.95 

2 ON 020  Secrets  of  RF  Circuit  Design  by  Jauph  J.  Carr 
Writien  in  clear  mavrechnkral  ianguacer  covert  cvenrthin^  from 
antennas  to  tramistore.  Sl?-50 

20N1 07  Ham  Stuff  A  comprehenitve  buyer's  pitdc  and  dinscu> 
r>.  SI9.9S 

20N109  73  Magazine  Index  1960-1990  A  complete  index  to 
every  an  tele  published  in  73  Magazine  through  199U,  Book  $15,00 

IBM  software  (specify  type)  $20.00 

20 Ml  10  Product  Reviews  Since  1945  Contains  an  index  to 
3,401}  product  reviews  that  have  appeared  in  QST.  CQ.  HB.  73  and 
Badctm.  Book  $12,9$  IBM  Soh«are  5.Z5  %WM 


SHORTWAVE 


SOFTWARE 


06S57  1993  Passport  to  World  Band  Radio 
h\  IntfrmtMfhii  &r&aik<toftna  Sfnicti.  Ltd  You'll 
get  the  ijtest  station  and  bine  ends.  St 6 SO 

03S11  Shortwave  Receivers  Past  and  Pre- 
sent edited  hy  Fred  J.  OMirman  Guide  to  J()0+ 
shorrwuve  receivers  manufaclnred  in  the  Lilki  20 
yearn,  The  Blue  Rook  of  Shortwave  radio  value, 
5S.95 

07R25  The  fiTTY  Listener  hy  Frrd  OMtrmm 
Kt*  and.  expanded-  This  specialized  book  com- 
pik*  issues  I  through  25  of  the  RTTY  Uutnxr 
Ncmiktler,  Conains  up-to-date,  haid-to-finj  tn for- 
mation on  advanced  RTTY  and  FAX  monitoring 
technique*  and  rrequendes,  $19,95 

03C09  Shortwave  Clandestine  Confidential 
hy  Gerry  L.  Dcxicr  Covers  nil  clandestine  hroad- 
cjs.ctnji,  cnunrty-by-cnupity:  telh  rrequencio.  oth- 
er unpublished;  information:  spy.  insurgent*,  free- 
dom fighters,  rebel  anarebiu  radio,  secret  radio. 
SK50 

C&M221  US  Military  CommunicatJons  (Pan 
1 )  L S  Military  comrniunicatlDn  channel  on  %h(vi- 
*m,  Cos-rrs  frequencies.  K*ek^round  on  ^oint-to- 
point  frequencies  for  the  Philippines  Japan  and 
Korea.  Indian  and  Pj,ih,  Oceans,  and  more. 
S12.95 

03M222  US  Military  Communications 
(Part2J  Covers  US  Cousrgmird,  NASA,  CAP, 
FA  A,  Depi,  of  Energy,  Federal  Emergency 
Manajrenifnt  Agency.  Disaster  CommuiiiLjii^ns 
FCC.  Dcpi  of  Justice.  From  14  KC  in  907^  KC, 
S12.95 

03W223  US  Military  Communications  (Part 
3)  Compkie^  ite  s*m  overall  frequency  list  fif  US 
Military  services,  from  S993  KC  to  27,944  KC. 
SJi.95 

0SS42  The  Scanner  Listener's  Handbook  hy 
Edward  Stmrnre  H2BFF  Gel  Ule  most  out  of  your 
scanoer  radio.  $14.95 

Q3S208  Radioteletype  Press  Broadcasts  by 
Wiiktft Si-iuiay  Schedule  of  Presb  Services  bv  Lime. 


fiequency.  and  country  broadcast  inj*  in  Ens  I  till, 
French,  German.  Spanish,  and  Pbnugucsc. SI  L95 

I  iTflfl  Tune  in  on  Telephone  Calls  by  Tom 
K/icitvi  K2AES  Formalted  us  a  frequency  iiit  with 
detailed  description  of  each  vcrvice  and  its  lOLMthm 
in  RF  spectrum.  S12.95 

03K205  Guide  to  Radioteletype  (RTTY)  Sta- 
tions by  /.  KUngcnfuu  tpdaicd  boot  c&*zn  all 
RTTY  station*  from  3VIHj-30MHi,  Press,  Mili- 
tary, Commercial.  Meteo.  FTT».  embassies,  and 
more.  112.95 

II  AS  10  Air  Scan  Guide  to  Aeronautical 
Communications  {5th  Ed.)  by  Tam  Kruitet 
K2AES  Vlc^t  comprehensive  guide  to  monitoring. 

US  aeronautical  communications.  Cover  all  Cana- 
dian land  iiirpom  and  seaplane  bases,  plus  listing 
for  Cenlrul  America,  the  Caribbean.  North  At- 
lantic, and  ihc  Pacific  Tcnitoriev  $14.95 

15A002  Scanner  and  Shortwave  Answer 
BOOlC  hy  Bub  Grcrvc  Mom  frequently  asked  ques- 
tions by  hobbyttts.  $13.95 

D7AS6  Aeronautical  Communications 
Handbooa:  m  Robm  £.  £ntm  Exhaustive,  scholar' 
ly  treatment  of  shortitave  aeronautical  Intenine. 
S19.9S 

07R^O  A  Radio  Journal  1912-1940  hy  Mum 
ftefumktr  WQCftC  Easy  to  read  and  informative, 
educational  and  entertaining  A  trip  down  memory 
lane  to  the  early  days  of  radio.  S7.95 

11RF13  The  Top  Secret"  Registry  ot  US 
Government  Radio  Frequencies  (7ih  Ed.) 
by  Tom  knetiet  K2AES  This  scanner  director^ 
has  become  the  standard  reference  source  for 
frequency  and  other  important  information  rebt- 
inc.  to  the  commrimicaiiom  of  federal  agencies. 
$19.95 

11F52  Ferrell's  Confidential  Frequency 
List,  New  Revised  Edition  mmpiled  hy  ArG. 
HtilH$ty  AH  frequencies  From  4  MHZ-2KMH/  cov- 
erini;  ship,  embassy,  arco.  Volmet.  Interpol,  num- 
bers, Aif  Force  One/Tn  ci,  more.  Si  WO 


1 1 SR37  National  Directory  of  Survival  Radio 
Frequencies  hj  Tarn  Kntttet  K2AES  Handy  and 
concise  reference  guide  to  high  interest  communica- 
tions frequencies  required  by  survjvaiists.  $8,95 

1 1SM  11  Scanner  Modification  Handbook, 
Vol.  t  by  BUI  Creek  provides  straiph [forward  ?tcp- 
by --step  instmctionii  for  expanding  (he  operating 
capabilities  of  VHP  scanners.  Si  7.95 

11EE06  Guide  to  Embassy  Espionage 
Communications  by  Tom  Kntitfi  K2AES  Can- 
did and  probing  euminatkm  of  u  orldu  ide  em- 
bassy and  (ilVtfd^  espionage  communication* 
sybtrms  and  nemprks.  SI&.95 

15D93  1993  Shortwave  Directory  (3th  Ed.) 
j^v  Bob  Grove  Extensively  revised,  the  new  1993 
Shortwave  Directory  is  the  consummate  DXcr  s 
bible  for  the  first  It)  MHz  ol'  radio  upecTrum,  in- 
cluding up-to-date  and  accurate,  S2L95 

20N093  Vintage  Radio  1BS7-1929  bv  Morgan 
£,  McMaJum  The  authoniative  reference  book  for 
historians  and  col  lectors.  SSL95 

2W094  A  Flic*  of  tne  Switch,  1930-1950  hy 
Morgan  E.  McMahim  Discover  the  fasc-fiowim 
hobby  of  radio  colleamz,  S&.95 

07R26  World  Wide  Aer onauticel  Communi- 
catiana  by  Robert  Er  E\anx  Aircrafr/Air  Traffic 
Control.  Aircraft/Company  Operations.  Aviation 
Weather  Broadcasts.  Aeronautical  Flight  Test*, 
Worldwide  Military  Air  Forces.  Aero  Search  & 
Rescue.  Aero  Law  Enforcement.  NASA  Flit  hi 
Support.  Aero  Terms  &  Abbreviations  and  Aero 
Tactical  Identifiers.  5&3S 

11T89  Scanner  Modification  Handbook  Vol. 
Z  by  Bill  Creel  Here  it  iS' — a  companion  to  Vol  I. 
In  fact.  Vol.  2  has  i  section  thai  ptmidcs  improved 
approaches  and  updated  techniques  for  the  modi  in 
Vol  1.  There's  IK  new  encitsig  modifications  for 
popular  scanners.  $17.95 

03R01  World  Press  Services  Frequencies 
(RTTY)  New  5th  Ed  A  Luinprcbensive  manual 
covering  nidiotclctypc  news  monitoring — contains 
all  information— antenna,  receiving,  terminal 
units,  pluv  three  euenstre  frequency  lists.  S&.95 


04M54  GGTE  Mors*  Tutor  From  beginner  to  Ei- 
tn  class  in  easy  «i  f  paced  InsaonsL  Code  speeds  from 
1  to  over  100  words  per  minute.  Standard  or 
Famsvforth  mode.  Adjustable  lone  frequency.  Create 
your  own  drills,  practice  ir  actual  ciam*.  Exams  con- 
form to  FCC  requirernerns.  5  1/-T  floppy  for  IBM  PC, 
XT.  AT,  PS/3  or  compatibles.  SI9.50 

CMM55  Advanced  Edition  $29,95 

20NQ21  No  Code  Ham  Radio  Education  Pack* 
age  Computer  sol t* ire  paciarr.  Includes  compMET 
a  hied  instruction  software  (IBM  compatible  \.  ZOO 
p>fe  Ham  Radju  Handbook,  S38-95 

2QNQZZ  Ham  Operator  Education  Package 
Computer  software  contains  five  IBM  compatible 
discs  with  alt  quetfions  for  all  license  classes,  plus 
"Morse  Academy hL  code  teaching  software  that  takes 
you  from  D-20  *pm.  $2&95 

Lanie  Code  Programs— (Aval  lahlt  on  S 1/4"  dtet) 
Inexpensive  complete  study  guide  code  programs  for 
both  the  CM/I2H  Commodore*  and  the  IBM  compati- 
bles. Prngrams  include  updated  FCCquc^kms.  multi- 
ple choke  answers,  formulas,  schematic  symboLs.  di' 
agrams,  and  simulated  t  VE)  sample  lest, 

IBM  Partf           Commodore  Pane  Price 

Novice                IBMOt          COMOI  S14.95 

lech                    IBMU:          COMii:  SI  4.95 

General                 l&MfjJ          COMCJi  >  1 4.95 

Advance              IBMOl          COMm  S19.95 

Esira(NewPDolMBM05          CONKM  S19.95 

IBMOo,  COM06  IBM/Commodore  Tech  No 
Code— Lanze  Code  Program  Com  a  i  m  oil  the 
authorised  FCC  questions  and  answers  used  in  testing 
formulae  schematic  symbols,  diagrams,  and  sample 
test  for  passing  the  new  Technician  No  Code  license. 
£2495 

IBM97  Amateur  Radio  Part  97  Rules  Includes 
updated,  levised  Comfnisson'*  Rules,  ^q  ■—■J—  30. 
19S9  5  l^*^dbk  IBM  compatible  only,  1**5 


VIS  Study  Cards  Compact,  op-e-daat  Hash  Cards 
woh  Key  Words.  Lnderlrned  Qua  on  back.  Formula* 
worked  oul-  Schematics  at  votir  tinj crtips.  Used 
SUCCESSFULLY  by  ages  6  to  8 1  r 
hfOVlCE  VISA]  StL  95 

TECH  V1S02  1B.9S 

GENERAL  VI503  ».95 

ADVANCED  V1SW  I5J5 

EXTRA  V1SCB  14.45 


ARRL BOOKS 


AR19&3  ARRL  1993  Handbook  (69th  Ed  J   39 

chapters,  featuring  2.100  tables,  figures  LiiitJ  charts. 

Comprehensive,  well  organized  and  affordable,  $25.00 

AR 1086-4  ARRL  Operating  Manual  (4th  Eo\) 
Jnfarrrigtioii  on  how  so  make  [he  best  Use  of  your 
s tj i Eon,  inclu-dinc:  interfacing  home  computer's, 
QSCAftrVHH-UHF,  $17,00 

AR0194  Antenna  Compendium  Vol.  1  Mate- 
rial on  Wfftfcals,  qundsH  loops,  yagi*.  reduced  size 
in  ten  nas.  Italuns.  Smith  Chans+  antenna  polariza- 
tion $10,00 

AR2545  Anten  na  Com  pen  d  ium  Vol .  2  Cov- 
ers verticals,  yaps,  quads,  mu  hi  band  and  broad- 
band systems,  antenna  selection,  £12,00 

AR2626  Companion  Software  for  Antenna 
Compendium  VoL  2  5  1/4*"  MS-DOS  floppy, 
$1(100 

AR04S8  W1  FBs  Antenna  Notebook  by  Dour 
DcMtnv  WIFB  Get  the  best  performance  out  of  un- 
obcrusive  wit*  antennas  and  verticals.  Build  tuners 
and  SWR  bridges.  $9,50 

AR034B  QRP  Notebook  by  Dour  DeMaw 
WIF&  Presents  const ruction  projects  fur  the  QRP 
operator.  $9.50 

AR4141  WlFB's  Design  Notebook  by  Dour 
DcMaw  W/FB  Filled  with  simpie  praccicjl  projects 
thai  can  he  built  usin^  readily  available  compo- 
nents and  common  hand  tools  $1(1,00 

AR220Q  Antenna  impedance  Matching  by 
Wilfred  N.  Caran  Most  comprehensive  book  writ- 
ten on  using  Smith  Charts  in  solving  imped  luce 

matching  problems.  $15+00 

AR0402  Solid  State  Design  Good  basic  infor- 
mation, circuit  designs  and  applications;  descrip- 
tions of  receivers,  transmitters,  power  supplies,  and 
lest  equipment.  $12.00 

AR0402  Solid  Slate  Design  Good,  basic  infor- 
mation, circuit  designs  and  applications;  descrip- 
tions  of  receiver,  transmitters,  power  supplies,  and 

test  equipment.  £12*00 

AR3193  Weather  Satellite  Handbook  (4th 
Ed.)  hy  Or.  Ralph  Talari  WBHDQT  Expanded 
and  revised  lo  reflect  today's  weather-fax  satellite 
technology.  £20.00 


AR329Q  Companion  Software  for  Weather 
Satellite  Handbook  5  1/4"  MS-DOS  Floppy. 
£1M0 

AR3291  Now  You're  Talking!:  Discover  the 
World  of  Ham  Radio.  Covens  everything  you 
need  to  know  to  earn  your  first  Amateur  Radio  li- 
cense. More  than  a  study  quide,  this  book  will  help 
you  select  equipment  for  your  ham  radio  station 
and  explain  how  to  set  it  up — everything  you'll 
need  to  know  to  £et  on  the  air!  Si 9,00 

AR3292  Your  Introduction  to  Morse  Code: 
Practice  Cassettes  Kit  includes  two  90  minute 

cassette  tapes.  Prepares  you  for  the  5  WPM  Morse 
code  exam  to  cam  your  Novice  license  or  add  high- 
frequency  worldwide  communications  privileges  to 
your  code-free  Technician  license,  $10.00 

AR0437  ARRL  Repeater  Directory  1992- 
1993  19,000+  listings  with  dtgipeaiets,  bandplans, 
CTCSS  (PL(TM)}  tone  chart,  frequency  coordina- 
tonir  ARRL  special  service  clubs,  and  beacon  list- 
ings from  J 4  MHz  to  24GHi  $6.00 

AR1033  The  DXCC  Companion  by  Jim  Kear- 
nam  KRIS  Spells  out  in  simple ,  straightforward 
terms  what  you  need  to  be  a  successful  DXer,  J&00 

AR1250  Log  Book-Spiral  $3.50 

ARA341  Interference  Handbook  KH  sleuth *s 

experience  in  solving  interference  problems. 
$12.00 

AR2197  ARRL  Data  Book  Valuable  aid  to  the 
RF  design  engineer,  technician,  radio  amateur,  and 
experimenter.  $12.00 

AR2960  Transmission  Line  Transformers 
(2nd  Ed, J  by  Dr.  Jerry  Sevick  W2FM1  Practical 
designs  and  specific  information  on  construction 
techniques,  and  sources  of  material.  $20.00 

AR0410  Yagi  Antenna  Design    A  Ham  Radio 

series  polished  and  expanded  by  Drr  Lawjton, 
$15.00 

AR2171  Hints  and  Kinks  Ideas  for  set  tine  up 
your  gear  for  comfortable,  efficient  operation. 
$00 

AR3169  QRP  Classics  Compilation  of  ARRL 
publications  on  building  receivers,  transmitters, 
transceivers,  accessories.  $12.00 


ANTENNAS 


01A7G  Practical  Antenna  Handbook 
by  Joseph  J,  Carr  Design,  build,  modify,,  and  in- 
stall your  own  antennas.  S21.50 

10A342  All  About  Verticle  Antennas 
hy  William  Orr  Comprehensive  coverage  of  ama- 
teur communications.  $10.50 

10A345  Beam  Antenna  Handbook 

by  William  Orr  atidStimrt  Cowan  Everything  you 

need  to  know  about  Ijeam.  design,  construction,  and 
operation.  $11.95 

UHF/VHF/PACKET 

09V11  The  Basic  Guide  to  VHF/UHF  Ham 
Radio  by  Edward  M.  Natl  Provides  a  first  rate  in- 
troduction to  the  2,6  and  \£$  meter  bands  as  well 
as  23,  33,  and  70cm.  $6.50 

20NO19  U.S.  Repeater  Mapbook  by  William 

Smith  N6MQS  The  Guide  for  traveling  radio  ama- 
teurs. $9.95 


SON  108  The  Easy  Wire  Antenna  Handbook 
by  Daw  inRram  K4TWJ.  Gives  you  all  of  the 
needed  dimensions  for  a  full  range  of  easy  to  build 

and  erect  "sky  wires."  $9.50 


Q5A95  Easy-up  Antennas  for  Radio  Listen- 
ers and  Hams  by  Edward  M.  Noll  Like  to  learn 
how  to  construct  low -cost,  easy-to-crect  antennas? 
$16.50 


03R02  RTTY  Today  hy  Dave  Ingram  K4TWJ 
Most  comprehensive  RTTY  guide  ever  published. 
SS.S0 

01P22-2  The  Packet  Radio  Handbook  (2nd 
Ed.)  by  Jonathan  L.  Mayo  KR3T  "...the  definitive 
jruide  to  amateur  packet  operation." — Gwyn  Reedy 
W1BE1,  Only  $15,00 


BOOKS  FOR  BEGINNERS 


02D42  Digital  Novice  by  Jim  Grabbji  Geared  to 
make  you  a  more  knowlcdgable  participant.  $850 

01AB7  Shortwave  Listener's  Antenna 

Handbook  Primer  antenna  theory.  $13*95 

05C25  Basic  A.C.  Circuits  A  step-by -step  ap- 
proach for  the  beginning  student.  $24.50 

05E50  Fun  Way  Into  Electronics    Etching 

build  and  team  projects.  S9.9S 

05E51  One  Evenings  Electronic  Projects 

Easy  inexpensive  one  evening  projects.  $S,yS 

2GN019  Technician  Class  License  Manual: 
New  No-Code  by  Gordon  IV'w/This  hook  covers' 
everything  you  need  to  become  a  Technician  Class- 
Ham.  Every  question  and  answer  on  the  e*am illa- 
tions is  found  in  this  one  book.  FCC  Form  610  ap- 
plication. $9.95 

20N092  The  Wonderful  World  of  Ham  Ra- 
dio by  Richard  Skolnik.  KIHLCS  Simple,  clear. 


and  fun.  Introduces  youne  people  to  amateur  radio, 
S7.95 

20N100  Electronics  Buttd  and  Learn  (2nd 
Ed.)  hy  RA  P&tfhM  Combines  theory  and  practice- 
so  thai  you  can  "learn  by  doing.  *  $1150 

2QN099  Digital  Electronics  Projects  for  Be- 
ginners by  Given  Bishop  Contains  12  digital  elec- 
tronics projects  suitable  for  tlw  beginner  to  build 
with  the  minimum  of  equipment.  $12*50 

AR2073  Novice  Antenna  Notebook  A  begin- 
ners guide  to  easy  and  effective  antennas  and 
tuners  you  can  build.  $9  JO 

AR2871  WIFB's  Help  for  New  Hams  by 
Dour  DeMaw  WJFB  Complete  For  the  newcomer. 
Put  together  a  station  and  gel  on  the  air.  $10,00 

AR2236  First  Steps  in  Radio  hy  Doug  DeMaw 
WIFB  Series  of  <?5Tanicles.  $5.00 


ARRL  License  Manuals  Complete  FCC  ques- 
tion pools  with  answers. 

AR237S  Technician  Class  $6,00 

AR2383  General  Class  $6.00 

AR0 1 66  Advanced  Class  $6,00 

AR2391  Extra  Class  SS.00 

AR3185  The  Satellite  Experimenter's  Hand- 
book, {2nd  Ed.)  by  Martin  Davidofi  KIUBC  Ex- 
panded and  revised.  Focusing  on  satellites  built  by 
and  for  the  international  radio  amateur  community. 
$21M» 

AR0477  Low  Band  Dicing 

How  to  meet  the  challenges  of  the  different  forms 

of  160,  80,  and  40  meter  propagation  with  effective 

antennas,  equipment,  and  operating  strategies, 
510.1)0 

AR2456  FCC  Rule  Book  (Bth  Ed,)  a  musi  for 
every  active  radio  amateur,  $9.00 

AR2030  Your  Gateway  lo  Packet  Radio 
[2nd  EcL)    Tells  everything  you  need  to  know 

about  this  popular  new  mode-  $12.00 


AR2103  Satellite  Anthology  TTie  latest  infor- 
mation on  OSCARs  9  through  13  as  well  as  the  R£ 
satellites,  the  use  of  digital  modes,  tracking  anten- 
nas, Rt>DAK+  microcomputer,  and  morel  $5,00 

AR2G93  Space  Almanac  hy  Anthony  R.  Curtis 
K3KXK  Recent  news  from  space.  $20.00 

AR2083  Complete  DX'er  (2nd  Ed,}  by  Boh 

Locker  W9KNI  Learn  how  to  hunt  DX  and  obtain 
hard-to-g«  QSL  eanls.  $12.00 

AR2065  ARRL  Antenna  Book 
The  new  16th  Edition  represents  the  best  and  most 
highly  regarded  information  on  antenna  fundamen- 
tals, transmission  lines,  design,  and  construction  of 
wire  antennas,  $20,00 

AR3293  Morse  Code:  The  Essential  Lan- 
guage 

by  L.  Peter  Carron  Jr.  W3&KV  Expanded  and  ns- 
vised  in  its  2nd;  edition,  How  to  handle  distress 
calls  heard  not  only  on  the  has  ribands  but  on  mar- 
itime and  aircraft  frequencies.  $6.00 


CODE  TAPES 


73T05  "Genesis"   $5.95 
5  wpm — This  beginning  tapef  takes  you  through 
the  26  letters,  10  numbers,  and  necessary  punc- 
tuation, complete  with  practice  every  step  of  the 
way. 

73T0&  "The  Stickler"  SS.95 

6-k  wpm — This  is  the  practice  tape  for  those  who  sur- 
vived the  5  wjmi  tape,  and  it's  also  the  tape  For  the 
Novice  and  Teuliniiiian  licenses.  It  is  comprised  of 
one  solid  hour  Of  code.  Characters  arc  set  at  I?  wpm 
and  spaced  at  5  wpm. 


73T13  "Back  Breaker"   $5.95 

13+  wpm — Code  groups  again,  at  a  brisk  13+ 

wpm  so  you'll  be  really  ar  ease  when  you  sit  down 
in  front  of  a  steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  code  at  only  13 
per. 

73T20  "Courageous"  $5.95 

20+  wpm  Congratulations]  Okay,  the  challenge  of 
code  is  whaLs  gotten  you  this  far,  so  don't  quit 
now,  Go  for  the  extra  class  license.  We  send  the 
code  faster  than  20  per. 


NEW  STUFF 


5Sfl756  Warning!  The  Electricity  Around 
You  May  Be  Hazardous  To  Your  Health  hy 
Ellen  Sugar  man  An  invaluable  guide  to  the  risks  of 

electromagnetic  frelds  and  steps  you  can  lake  to 

protect  yourself  and  your  family,  SI  LOO 


Wayne's  Book  "We  the  people11  Declare 
War!  On  Our  Lousy  Government  by  Wa^ync 
Green  A  "must  read"  for  every  American  (ax- 
payer.  Solutions  to  every  problem  facing  our 
government  today.  $12,95 


r 


Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in 
US  funds.  Allow  3  weeks  for  delivery. 


n 


Item 

Title 

Qty. 

Price 

Total 

SHIPPING 

shipping  TOTAL 

All  orders  add  $5.00  shipping. 

U.S.  orders  shipped  UPS,  ail  others  shipped  via  mall. 

UPS  to  Canada  and  all  foreign  orders  FOB  Peterborough,  NH. 

Make  checks  payable  to  "Uncle  Wayne's  Bookshelf,1 


Name 


Street 
City  _ 


State 


Zip 


TOTALS  

□  AE         Q  MC 

Card  # 


□  VISA 


QCheck/Moriey  Order 


Expiration  Date 


L 


Telephone:  (603)  924-41 96     (800)  234-8458 

FAX;  (603)  924-8613 
Mail:  Uncle  Wayne's  Bookshelf,  70  Route  202N, 
Peterborough,  NH  03458 
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Number  29  on  your  Feedback  card 


an  Number  29  on  your 

Random  output 


David  Cassidy  N1GPH 

battle.  The  other  half  is  the  writing  part. 


How  to  Write 


Writing  for  73 

At  least  three  or  lour  times  a  week, 
somebody  asks  me  about  writing  for  73. 
Since  we  are  always  on  the  lookout  for  W*  l  ^^  P^tend  to  be  the  last 

good  articles,  for  73  and  for  our  sister  ^^  OT  ^  writm9-  [  "*«  read  a  lot  of 

publication  Ham  Fun,  I  thought  I'd  use  books  on  m  sub&®  b*  lhose  wh0  are< 

this  space  this  month  to  give  you  air  Writin9  wel!  is  not  mi0lAl  A  few  simP|e 

some  pointers  on  getting  published,  I  ru1es> ,f  followed.  will  help  anyone  with  an 

hope  many  of  you  will  give  it  a  try,  average  education  to  write  acceptable 

prose. 
What  to  Write  Rule  Number  One:  Read!  If  you  are 

This  is  the  easy  part.  Any  book  on  m  a  readef-  ctolC8a  are  V™  are  also 

freelance  writing  wiJi  fell  you  ihat  the  "^  much  of  a  wrilef- 
best  way  lo  know  what  kind  of  articles  a  flule  Number  Tw0:  °°  mt  ^  !o  wrile 

particular  publication  is  looking  for  is  to  abou1  something  you  are  unfamiliar  with, 

read  Ihat  publication.  Not  lust  one  or  two  An  ed,lor  can  smel!  BS  from  acf03S  lhe 

issues,  either.  You  want  to  gel  intimately  room-  and  so  can  a  reader-  WrJte  ab0ut 

familiar  with  a  magazine's  style  and  con-  whal  y0u  know- 
tent,  so  that  means  looking  at  recenl  Ru,e  Numter  Three:  Do  not  use  a  big 

back  issues  (the  last  year  or  two)  and  ev-  WOrd  whan  a  sma11  WOfd  e*P^ns  y°ur 

ery  new  issue  as  it  comes  out  (writers  P0^1  ^  ^  welL 
who  we  use  on  a  regular  basis  get  free  Ruli  Ngmber  Foun  ?°  no{  use  two 

subscriptions— newcomers  have  to  earn  words  wnen  om  word  *■"  **• 
one),  Reading  current  issues  will  keep  Rute  Number  Rve^  Do  no1  rePeat 

you  from  writing  about  something  we've  ^urSelt  Make  ^our  P0*"1*  men  move  on> 
already  covered  recently  Rule  Number  Si*:  Your  articte  (storY- 

It  you  read  73  on  a  regular  basis  you  novel*  screenplay)  should  be  exactly  as 

know  that  we  mostly  publish  construction  lon9  as  i!  heeds  t0  to-™*  one  word 

anides.  other  -how-to'  type  articles  and  '""S^  "*  one  *"** snorter- 
product  reviews.  Product  reviews  are  ai-  Hute  Number  Seven:  Get  *our  facts 

most  always  assigned  to  wriiers  who  srra[9ht  Not  dose  enou9h  Not  **  ^^ 

we've  worked  with  for  a  while.  Every  n9ht/  *nW™Q  that  you  present  as  a  fact 

once  In  awhile  a  product  review  will  come  musl  te  1 00%1  m  exceptions,  accurate, 
in  for  some  item  that  we  hadn't  thought  ln  ma^zir>e  writing,  you  need  to  grab 

of.  If  lhe  product  is  relevant  and  lhe  writ-  the  reade;  tn  lhe  f,rs1  sentence  or  two.  If 

ing  is  good,  we'll  buy  ft.  This  is  probably  ^u  don'1'  he11  ""^  m  l0  ttie  nex1  Pa^ 

the  toughest  way  to  gel  published  in  73t  Don1  spena  the  fifSt  thfee  Para9raP*s 

but  it  does  happen  on  a  regular  basis  ff  ^  actfe  story  arxwil  howyoucameup 

you  want  to  try  a  product  review,  stay  **  *°yf  ^^O  antenna.  Explain  the 

away  from  the  major  manufacture**— or  Probtem>  propose  the  solution  then  get 

at  least  their  main  products.  The  latest  2  on  Wlth  il  A|S0<  dont  9et  over|y  C0(V 

meter  HTs  and  HF  rigs  are  always  re-  cerned  w,th  sl^  and  vocabulary  (see 

viewed  by  writers  we  know  (in  case  Rule  ThreeS<  Write  as  if  Vou  were  wltin9 

you're  wondering,  yes  ,  . ,  we  do  have  to  a  ielter  l0  a  olose  mend' 
return  the  items  to  the  manufacturers).  °ne  final  thin9  -    -  mj  mte  is  m&  sb" 

Also,  stick  to  products  that  have  been  in-  &olute  most  «Tiportant  thing  for  any  new 

troduced  or  upgraded  within  the  last  year.  w,ler  i0  «el  inl°  mS  0r  her  head  ri9nt 

Things  like  antennas  (espectalty  beams  hom  ^  staf1  Are  vo°  readV?  Hef^  rt  te: 

or  other  "heavy  iron"},  testbench  gear,  A"  good  wrrtjn^  fe  REwnt'n9-  NcbooV- 

electronic  kits  and  gadgets  from  some  of  not  *ou(  h'9h  $choo{  writin9  teacher,  not 

the  smaller  manufacturers  are  good  prod-  Ernest  Hemingway,  not  Walt  Whitman, 

ucts  lo  think  about.  If  you've  recently  m  Rachel  Carson-  not  Jonn  lrvin9'  n0t 

bought  something  that  you  particularly  Alk;e  Waiker^  no1  Stephen  King— nobody 

like,  study  a  few  of  our  recenl  reviews,  wr,tes  so  weM  lhat  thev  donT|  need  t0 

then  go  to  it.  You  can  make  if  as  technical  rewrite- lhe  first  ^^  "  Pa^er  are  fusl 

as  yourteslbench  and  knowledge  allows,  t«-wonte  on  paper.  The  craft  of  writ^g 

or  you  can  do  a  more  tiformaJ  "user  re-  •  lakin®  Ehose  mf^  and  "^^^  ,hem 

view-  (we  publish  both  kmds.  but  lend  to  ^  ^a^what  you  want  them  to  say.  in 

lean  toward  the  more  informal),  One  the  best  wa*  Vou  can  sav  fl-  "  V°u 

word  of  caution:  Do  not  call  a  manufac-  nav^h't  gone  through  at  least  two  or 

lurer  and  try  to  get  a  piece  of  free  gear  three  rewr^s«  l^re  not  writing.  youVe 

from  ihem  by  telling  them  you're  "writing  'ust  lyP'ng. 

for  7$?  All  the  manufacturers  know  (or  at  Be  Nice  to  Editors 

least  they  should)  that  equipment  loaned 

for  review  is  shipped  to  our  editorial  of-  Despite  what  some  professionaJ  writ- 

fiees  before  going  to  the  author,  and  ail  of  efS  ™Qhi  ^  editors  do  have  hearts  and 

our  regular  reviewers  know  thai  they  anything  you  do  lo  make  their  job  easier 

should  never  call  a  manufacturer  on  their  win  make  !hefT1  al1  w^™  and  ^^ insiae- 

own,  Tne  first  thing  is  to  reread  the  above 

The  easiest  way  lo  gel  published  In  73  Paragraph  about  rewriting.  A  good  edilor 

is  with  a  good  "how-to11  article.  II  could  be  (or  even  a  bad  one- for  lhat  matter)  can 

anything— a  construction  article,  a  clever  te)l  a  first  draR  before  opening  the  enve- 

soiution  to  a  tough  antenna  installation,  ^  You  can't  fooJ  ^  ^  d0°Tl  ^ 
an  article  aboul  how  your  duo  ran  a  sue*  °tner  ^m^  you  can  do  to  make  an 

cessful  membership  drive  or  licensing  edrtor  think  ot  Y00  kindry  aH  fa]l  tnt0  lhe 

class.  If  your  articfe  has  to  do  with  ama-  'common  sense"  and  "common  courtesy' 

teur  radio  and  it  shows  others  how  to  do  arenas.  Get  yourself  a  good  book  on 
something,  you've  already  won  half  the  Continued  on  page  72 
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Propagation 


Number  30  on  your  Feedback  card 


Jim  Gray  W1XU 

may  exhibit  polar  path  echo  and  garbling, 
with  little  or  no  propagation  to  Europe  or 
the  Pacific.  There  could  be  some  trans- 
equ atonal  communication.  There  can  be 
abrupt  signal  drop-out  and  much  fast 
QSB  or  fading— even  on  decent  signals. 
Use  the  band-lime-direction  chart  to  pick 
the  best  hours  for  DX  on  the  various 
bands,  modified  by  what  you  see  on  the 
daily  forecast.  WWV  is  your  best  friend 
for  currenl  information  of  Solar  Flux  and 
Magnetic  Field  indexes.  Remember,  the 
higher  the  Solar  Flux  and  the  lower  the 
BoukJer  K  and  A  indexes,  the  better  con* 
d  it  ions  will  be  for  worldwide  propagation. 
Let  me  know  how  these  forecasts 
work  out  for  you.  and  if  more  explanation 
of  their  use  is  needed.  See  you  next 
month.  Jim  Gray  W1XU. 


Jim  Gray  W1XU 

210  East  Chateau  Circle 

Payson  AZ  85541 

As  this  is  being  written  {mid -Novem- 
ber) lhe  solar  flux  that  had  been  declining 
steadily  for  several  months  has  turned 
around  and  increased  to  the  1 50s  during 
the  past  three  weeks  or  so,  and  the  high- 
er HF  bands  have  been  very  good  for 
DX,  This  happy  situation,  however,  is 
likely  to  have  returned  to  normal  by  the 
time  you  read  this,  and  turned  downward 
again,  February  is  not  expected  to  be  a 
particularly  good  month  for  communica- 
tions on  the  HF  bands. 

Look  for  a  disturbance  in  the  magnetic 
field  on  or  about  February  1st,  with  possi- 
bly very  poor  band  conditions,  perhaps 
even  a  DX  "blackout."  There  is  likely  to 
be  an  even  worse  situation  sur- 
rounding the  10th  of  February 
[give  or  take  a  day  or  so)  which  is 
likely  to  last  for  four  or  five  days. 
H  F  bands  are  likely  lo  be  very  up- 
set again,  and  you  might  even 
find  some  very  disturbed  geo- 
physical conditions,  like  heavy 
winter  storms,  and  other  effects 
on  earth.  Finally,  a  day  or  two  sur- 
rounding the  21st  is  likely  to  ex- 
hibit very  poor  HF  band  condi- 
tions once  again.  Between  these 
times  (see  chart)  you  will  find 
Good-to-Fair  band  conditions— 
typical  of  February.  On  *Good" 
days  there  ought  to  be  openings 
into  Europe  in  the  morning,  to 
Africa  at  midday,  and  to  the  Pacif- 
ic in  lhe  afternoon  or  early 
evening,  on  the  bands  between 
20  and  10  meters.  Although  the 
higher  bands  like  10,  12, 15,  and 
17  meters  may  close  by  sunset, 
20  meters  should  stay  open  until 
early  evening  hours.  Short-skip 
will  be  available  on  most  bands 
above  30  meters  during  daylight 
hours.  On  30, 40,  and  80V160  me- 
ters, you  can  expect  late-afier- 
noon-to -early-evening  openings 
into  Europe,  with  the  lower  bands 
becoming  better  and  better  as 
darkness  overtakes  ail  of  the 
USA  in  the  early  mornings,  ex- 
pect openings  into  the  Pacific  on 
"Good*  days.  As  always,  160  me- 
ters—and  to  some  extent  60  me- 
ters—are best  at  night  and  poor- 
est during  the  day  because  of 
high  absorption  of  these  lower 
frequencies. 

The  daily  forecast  can  be  fol- 
lowed for  times  of  "Goodh"  "Poor,"         ^^  ^  t  m!=  BfS 
Or  "Fair*  band  conditions.  On        T. 

•Fair*  days  there  will  be  some        The  bands  shown  ^present  the  highest 
propagation  easi  and  west,  but    usable  a  mese  times  on  "Good  Days.* 
more  likely  on  north-south  oaths.         Note  that  the  lower  frequency  bands  open 
On  -Poor'  days  lhe  HF  bands    first  and  close  fast 
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MON         TUE        WED       THU 

FRI       SAT 

1  V-P 

2  P-F 
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*VP=Very  Poor 

All-Mode 
J  HF  Transceiver 

•  Frequency  Coverage: 
100  kHz -30  MHz  RX 
{160-10  m  IX) 

•  Built-in  Dual  Digital  Switched 
Capacitance  Filters 

•  Built-in  High  Speed  Antenna  Tuner 
w/39  Memories 

•  HF  FSP  (RF  Frequency-Shifted 
Speech  Processor) 

•  Dual  VTOs  witii  Direct  Dtgital 
Synfttests  (DDS) 

•  90  Memories  which  store 
Frequency  Mode  and  Bandwidth 

•  Full  and  Semi  Break-in  CW 
Operation 

■  Sand  Stacking  VFO  System 

•  Multi-mode  Selection  on  Packet/ 
RTTY;  Easy  interface  to  TNCs 

•  Adjustable  RF  Power 

•  Variable  Threshold  Noise  Blanker 

•  Optional  Digital  Voice  Recorder 
(DVS-2) 

•  Front  Pane*  RX  Antenna  Selection 
Accessories: 

FT-  990  DC  Available  without  power 


XF-109M 
XF-445K 

TCXO-2 
SP-6 

MD-1CS 
DVS-Z 

YH-77ST 

U-5 


"Yaesu  did  it  again!1 

'This  is  the  only 

r  rig  with  a  dual  digital  SCAR 
It's  incredible  on  a  crowded  band.  Look  inside, 
motherboard  and  plug-in  board  design. 
Un-be-liev-able!1' 


a 


x 


2nd  IF  SSB  Narrow 
Z0  kHz  Filter 
2nd  IF  SSB  Narrow 

250  Hi  Filter 
High  Stability  TCX0 
Extern  a  I  Desk-top 
Speaker 

Desk  Microphone 

Digital  Voice  Recorder 

Unit 

Lightweight 

Headphones 

Phone  Patch  Unit  tor 

SPG  Speaker 


he  innovative  technology  of  the  FT-990  is  inside,  not 
outside.  Like  the  exclusive  dual  digital  SCAF  (Switched 
Capacitance  Audio  Filter)*  And  for  long  term  reliability,  the 
motherboard plug-in  module  construction  eliminates  inier- 
board  wiring.  The  FT-990  also  has  the  same  undisputed  receiv- 
er performance  of  the  FT- 1000  as  well  as  other  features  such  as 
a  high-speed,  built-in  antenmi  tuner  with  automatic  storage. 
And,  multiple  DDS  { Direct  Digital  Synthesis)  for  quick  lock- 
up time  and  low  level  noise.  What's  more,  for  maximum  effi- 
ciency;  the  FT-990  is  a  self-contained  base  station  with  its 
space-saving,  built-in  AC  power  supply. 

Outside,  the  very  functional  HF  front  panel  is  simple  and 
uncluttered  with  a  large  amber  display.  Easy  to  use,  easy  to 
see.  Pure  and  simple  QSO  enjoyment  -with  muscle  when  you 
need  it!  Yaesu  makes  "high-tech"  effortless*  Now  it  works  for 
you,  not  against  you.  Have  your  dealer  show  you  the  FT-990 
today  and  sec  what  we  mean. 


Performance  without  compromise. 
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KENWOOD 

...pacesetter  tn  Amateur  Radio 


# 


introducing      the  TM-742A  and  TM-942A— high-performance 
mobile  transceivers  with  innovative  3-way  convenience 
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TONE   ri|      DTSS  1        MUTE 


Deciding  on  where  to  mount  a  transceiver 
can  be  a  tough  call.  But  with  Kenwood's  new 
TM-742A  (144MHz/440MHz)  and  TM-942A 
(144MHz/440MHz/1200MHz)  FM  multi- 
banders,  you  get  to  enjoy  real  freedom  of 
choice,  because  controls  and  display  can  be 
installed  separately  (requires  optional  kit). 
With  their  top- flight  features  and  turbo- 
charged  performance,  these  transceivers 
bring  stylish  sophistication  to  the  world  of 
mobile  communications. 

•High  ontpot-50  watts  (VWMHi),  35  watts  <440MHi), 
10  watts  (1200MHz)  #100  memory  channels- 1  call  channel 
and  memory  bant  system  »8  scan  modes  per  band,  plus  CO 
and  TO  scan  stop  modes  •  Independent  SQL  and  VOL  controls 
for  each  bud  •Axiomatic  band  change  (A JjQ 
•S  meter  squelch,  nobe  squelch  &  auto  squelch  •Tone  alert 
wtlh  elapsed  time  indicator  •Date  i  time  display,  stopwatch, 
alarm,  oil  off  timer  •Direct  frequency  emn  with  supplied 
microphone  •Cross-band  repeater,  dual-in  repealer,  fbted- 
band  repeater 


TM-742A/942A 

Mobile  Transceivers 


•New  &  improved  detachable  front  panel 
Total  3-way  convenience.  For  example,  the  main 
unit  can  he  installed  in  the  trunk,  while  the  dis- 
play and  controls  are  mounted  either  side  of  the 
steering  wheel  (with  DFK-3,  4T  7). 

•Tri-band  recme/displaT 

The  TM-942A  can  receive  three  bands  simultane- 
ously, with  all  three  frequencies  displayed  on  the 
LCD  panel.  The  TM-742A  can  be  upgraded  to  tri 
band  status  with  one  of  four  optional  band  units 
(28MHz,  50MHz,  220MHz,  and  1200MHz). 

•Built-in  DTSS  with  pager  function 
DTSS  allows  DTMF  access  to  the  transceiver:  the 
squelch  is  opened  only  when  a  specific  3 -digit 
code  is  received.  Also,  a  pager  alerts  the  operator 
to  an  incoming  call. 

KENWOOD  U.S.A.  CORPORATION 
COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
PO.  BOX  22745.  2201  E  Dominguez 
Street  Long  Beach,  CA  90801  5745 

KENWOOD  ELECTRONICS  CANADA  INC, 
607D  Kestrel  Road,  Mississauga, 
Ontario,  Canada  L5T  tSS 


